








GEMENT AND MAINTENANCE 
auwihenibiencs A a, MARCH 1945 








hee 


ae ae ee 


~- CO 
ee : | 
eer"? > a § 
PA - 
pa 
%, pe 
\& 


Z # 
| 4 4 a, 
i 4] a a 2 my rie . 
| 6 = 
4° 
o r sme = 














lisual Aids in Job Training. pave 106 


a. - eee 


BYERS WROUGHT IRON; 
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The pressure-gauge wasn’t located 
so it could be included in the 
picture... but when this water-line 
was photographed, the pointer was 
vibrating at the 750-lb. mark. 
Where such pressures are con- 
cerned, careful designers add not 
only the usual safety factor, but a 
corrosion factor as well. For it is 
not the original strength and sec- 
tion of the pipe, but the strength 
and section after extended service 
that determine the life, economy, 
safety and satisfaction of the install- 
ation. With that thoughtin mind, the 
engineers used Byers WroughtIron. 

The reason why engineers feel 
safe in using a more favorable 
“corrosion factor’ with wrought 
iron is plain to see when the way 
in which it combats corrosion is 
understood. The main body of the 
material is high-purity iron. 
Through it are threaded countless 
tiny fibers of glass-like silicate slag. 
When corrosion encounters any 


fibers, it is halted—and diffused. 


Instead of the pitting and speedy 
penetration that is common with 
ordinary materials, corrosive ac- 
tion is distributed uniformly over 
the surface. The useful life of the 
material is thus determined by the 
time in which the entire section is 
reduced, rather than the time re- 
quired for local attack to bore 
through the wall. 

Even when water is not unusu- 
ually aggressive initially, the use 
of wrought iron generally adds a 
comfortable safeguard. The corro- 
sive characteristics of water from a 
single source can shift from mild 
to severe in a short time, and with 
no warning. And when a supple- 
mentary supply becomes necessary, 
all of the factors that influenced the 
original pipe selection can alter 
completely. No single material 
can provide insurance against all 
the changes that might occur, but 


the evidence of hundreds of suc. 
cessful installations indicates that 
wrought iron can usually withstand 
such changes better. 

The dependability of wrought 
iron is a highly important advan- 
tage in high-pressure water lines, 
but it is a highly profitable main- 
tenance-cutter in any water lines. 
Our bulletin, ‘Wrought Iron for 
Piping Systems,’’ has interesting 
and helpful information on the 
general problems encountered in 
almost every plant, and you are 
welcome to a copy, on request. If, 
after reading it, you would like 
specific data on any individual 
service, just ask our Engineering 
Service Department. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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Visual Aids in Job 


No shortage of optical glass this time! 
On the cover, a step in its production at 
Bausch & Lomb Optical Company, Ro- 
chester, N. Y., where a special truck has 
been developed for loading pots into 
furnaces. 
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to wrestle these H & D corrugated shipping boxes filled with steel pipe couplings. 


They weigh from.293 to 523 pounds. Can corrugated stand the gaff? All shipments 





to date have arrived in perfect shape—some have traveled 6000 miles. They’ve 
not only proved to be the perfect replacement for old conventional shipping methods, 


but they’ve provided additional savings in packaging time, manpower and money. Wartime 





material shortages gave them a start—top performance assures their continued use. 











HED Post-War Packaging Idea 
Super-Strength Shipping Boxes 


Corrugated boxes pack more economi- 
cally in railway cars, save about 25% in 
space. The illustrated example also pro- 
vides a 20% reduction in package cost, 
a 25% reduction In package weight and 
a 20% reduction in handling expense 
over former methods. You can make 
similar packaging profits. The H & D 
booklet, “How to SHIP More Economi- 
cally in Corrugated Boxes” tells the 
whole story. Send for your copy today. 
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AMERICA WANTS COMPETITION 


Only American Initiative Can Preserve It in World Trade 





MERICANS generally agree upon what constitutes 
Mma desirable pattern of international economic rela- 
tionships. We want an expanding world trade, with 
minimum recourse to government-imposed trade barriers 
end discriminatory trading arrangements, and offering 
mple scope for competitive private enterprise. Because 
Whey are necessary to such trade, we want also stability 
of exchange rates, and national currencies that are mutu- 
ally convertible at least for the settlement of current 
scounts. We want, too, arrangements to facilitate long- 
term capital loans with security to the lender and advan- 
tage to the borrower. 

Few other nations subscribe to these aims with en- 
thusiastic conviction. Some reject them flatly as imprac- 
tical under the conditions likely to prevail during the 
postwar period, or achievable only at prohibitive cost to 
their domestic economies. 

Unless, therefore, we can formulate a practical and 
comprehensive program to carry out our aims, and con- 
yince other nations that we will take a sustained and re- 
gponsible part in making it effective, the international 
trade of the world surely will be conducted under a sys- 
tem of exchange controls, bilateral agreements, cartel 
bargains, import quotas, and direct government purchas- 
ing arrangements that are the very antithesis of the com- 
petitive system that we favor. 


To agree upon a concrete American program, and to 
convince other nations that it is to their advantage as 
well as ours to accept it, is a major task of economic 
slatesmanship. It entails reversing a trend which has 
persisted since World War I, and which has been intensi- 
fed during the depression years of the nineteen-thirties 
and by the exigencies of World War II. 

Clearly, that is not a task to be assumed lightly. We can 
hope to be successful only if (1) we have a deep convic- 
tion that what we seek is fundamentally important to the 
American interest, and (2) if we will take pains to under- 
sland why other nations fear that such a program may 
jeopardize their interests, and then make whatever ac- 
tommodations may be necessary to resolve their doubts. 


An expansive foreign trade policy has been advocated 
$0 vigorously and repeatedly in America recently that 
The Economist (of London) comments wryly upon what 
it terms the ironic circumstance that “the acceptance of 
Me principles of free trade by the more literate (Ameri- 
tan) public should come at a time when the doctrines in 
their simplest nineteenth-century form have been pretty 

'fenerally emasculated in fact and repudiated in principle 
by the rest of the world”. 


* * * 


Why are we opposed to managed world trade, and for 
tompetitive world trade? 


First, we are against rigged and managed interna- 
| tional markets because we know that successful partici- 


pation necessitates a comparable degree of control over 


the domestic economy as well. There is little debate of 
this fact, and those nations which accept a managed ex- 
ternal trade as a necessary protective measure are gen- 
erally willing to pay the price in internal regimenta- 
tion. We are not. For us to do that would be as alien to 
our genius as it is repugnant to our conviction. 

Second, we believe that the United States will be able 
to compete successfully in world markets, even though 
we have, and intend to maintain, wage scales far higher 
than those of the nations whose competition we must 
meet. 

There is impressive evidence to substantiate the sound- 
ness of this conviction: 


1. Wage scales, of themselves, do not determine the 
competitive position. They are meaningful only 
when translated into labor costs, by dividing wage 
rates by units produced. A recent War Production 
Board study shows that in manufacturing industries 
generally, during the period immediately before the 
present war, production per man hour in the United 
States exceeded that in the United Kingdom, Ger- 
many and Soviet Russia by a ratio of more than 
2% to 1, and that of Japan by more than 4 to 1. 
When comparison is made with available wage data, 
it appears that our labor costs are generally on a com- 
petitive plane. 


2. Perhaps the best evidence of our ability to com- 
pete in export markets is the record of our demon- 
strated capacity to do so in the past. During the entire 
period between World Wars I and II, the United 
States consistently commanded a greater share of 
the world’s export trade than any other nation, 
although the United Kingdom took a larger percentage 
of world imports. 


3. We have been particularly successful in world 
trade competition in the export of machinery, vehicles, 
a variety of manufactured specialties, and certain 
agricultural products. Except in the last-named field, 
there is every evidence that we enjoy genuine com- 
petitive advantage over other nations, and this advan- 
tage will have been increased rather than diminished 
by developments during the Second World War. It is 
noteworthy that the goods in which we have been 
able to compete most successfully have generally been 
the products of our high wage industries rather than 
those in which low wages have prevailed. 


* * * 


It is clear that, on a price basis, we shall be able to 
compete successfully in postwar markets in numerous 
lines. It is equally clear that such an opportunity is by 
no means of negligible importance to our own economy 
as a whole. During the years in which the censuses 
were taken between 1909 and 1939, our exports amounted 





to from 7 to 16 per cent of our entire production of movable 
goods. In the year 1938 our exports in each of the 
following lines accounted for more than 10 per cent of 
total domestic production of the particular product. 


(The figures in parenthesis are the percentages of total 
production exported.) 
CRUDE MATERIALS: Phosphate rock (51.5), cot- 
ton (30.5), tobacco (29.4). 


FOODSTUFFS AND BEVERAGES: Linseed (49.4), 
dried fruits (36.2), canned sardines (29.4), rice (21.0), 
fresh pears (15.9), canned salmon (13.8), canned as- 
paragus (13.2), canned fruits (13.0), wheat (12.2), 
lard (11.7). 

SEMI-MANUFACTURES AND FINISHED MAN- 
UFACTURES: Refined copper (53.1), paraffin wax 
(46.3), gum turpentine (42.6), carbon black (40.8), 
gum rosin (38.0), borax (35.9), crude sulphur (35.6), 
aircraft and parts (26.8), office appliances (22.3), 
carbons and electrodes (21.8), printing and bookbind- 
ing machinery (18.2), agricultural implements and 
machinery (17.0), biologic pharmaceuticals (15.3), in- 
dustrial machinery (14.4), dental instruments and 
supplies (14.3), automobiles (14.1), benzol (13.3), goat 
and kid upper leather (12.8), refined lead (12.0), radio 
apparatus (11.8), caustic soda (11.4), refined mineral 
oils (10.6). 


Partly, they were forced into managed external tras 
policies by the Axis self-sufficiency programs, adopy 
in preparation for aggressive war. That can be correctal 
only by crushing the Axis, and by establishing a wosy 
security system that will make self-sufficiency a Jeg 
compelling need. 

But primarily, the reluctance of peaceably ineling 
nations to forego restrictive controls over postwar foreign’ 
trade stems from a deep-seated fear that is even mom 
difficult to resolve. They fear, on the basis of past 
perience, that their efforts to meet payment balances. 
arising from normal foreign trade would force a deflation 
of their internal economies, affecting prices, credit, w; 
and finally employment. Faced with the choice, as th 
see it, between making adjustments in foreign trade ¢ 
in their domestic economies, they lean toward the former: 
as, at worst, the lesser of two evils. 


* * * 


Since the kind of world trade system we seek is de- 
pendent upon international arrangements to assure rea. 
sonable stability of exchange rates between national 
currencies, we are challenged to find a formula that both 
will provide this and at the same time allay what other: 
nations believe are legitimate fears with respect to their 
domestic economies. 


But at least two major steps toward resolving: such 


It is of major concern to all engaged in these lines of 
activity and in many others that foreign markets be not 
closed to us. It is particularly to our interest to have 
export outlets for our war-expanded capital goods and 
equipment industries. Since we undertook an important 
percentage of such expansion in order to furnish muni- 
tions to our Allies, it is reasonable to ask their coopera- 
tion in cushioning what inevitably must be a drastic 
readjustment here. The case is strengthened by the fact 
that the postwar world will desperately need the equip- 
ment items that we, alone, can supply. 

But our demonstrated ability to compete on a price 
basis will not, of itself, assure us of foreign market outlets. 
Transportation costs, quality of product, marketing skill, 
technical and repair service—all are basically important. 
Still more important are non-discriminatory open mar- 
kets and the command of dollar exchange by prospective 
purchasers. Our export potentials will surely be cramped 
in a world organized on the basis of bilateral deals and 
exchange controls. The availability of dollar exchange 
must depend upon the level of American imports and 
the volume of American capital loans. 


* * * 


How are we to explain the skepticism of other nations 
toward an order which to us seems so clearly to represent 
not only our interest but the long-range interest of the 
world as well? 

Soviet Russia, of course, is committed to conducting 
its external trade through its central government. But 
what of the United Kingdom? Why are there so many 
British voices that counsel the abandonment of what has 
been Britain’s traditional position for more than a cen- 
tury? If we can understand that, we shall understand 
the dissent from our position of most nations whose 
economic positions have weakened and whose fiscal prob- 
lems have multiplied during the two World Wars and 
the ill-starred period between them. 


‘Essentially, their case is this: 


doubts can be taken upon our own initiative without 
recourse to the intricate process of international nego 
tiation. 

One is the rational overhauling of our tariff system, 
to provide other nations with increased opportunity te 
export to us. We can, and should, do this in a way that’ 
avoids undue cost to any segment of our ecoriomy! 

The other, and probably the greatest contribution we’ 
can make toward winning a reluctant world to our point = 
of view, will be to offer ample and convincing evidence 
that we are ready and able to provide a high level of 7 
employment in the United States. If we can do that, the = 
rest of the world will wish to expose itself to our in- 
fluence rather than to insulate against it, since prosperity 
here is the greatest single contributing factor to world- 
wide prosperity. 

Balance of payment problems are minimized in @ 
world of thriving trade. Britain would have little reason 
to resort to exchange controls if the total of postwar 
world imports and exports reaches an 80 billion dollar 
level. She may well be in a desperate plight if it should 
revert to the 1935 level of 40 billions. 


* *® *% 


The United States wants a world in which private 
enterprise and competition play a major role. To obtain 
such a world will require a wiser, more understanding 
and firmer world leadership than this nation, or perhaps 
any nation, ever has exerted heretofore. 


President, McGraw-Hill Publishing Co., Ine. 
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Manpower—No. 1 Problem 


Manpower problems continue to plague indus- 
fy, Army, and Navy. Their intricacies are indi- 
tated by the fact that no solution by legislation 
had been found during the first two months of 
the year, although the propaganda looking 
foward a universal service act had been launched 
long about New Year's Day. 
| There is considerable room for debate on the 
desirability and probable effectiveness of a na- 
tional service act at this time. The most potent 
aigument advocates it as a necessity to keep 
workers in war plants between Germany’s defeat 
and that of Japan, but even that is debatable. 
| The public is not and never has been certain 
is to manpower facts. The same heads of govern- 
ment departments and armed forces ‘who pre- 
bared the country for termination of the war with 
ermany in the fall of 1944 now call loudest for 
tnational service act. 
) There is off-the-record but reliable authority to 
e effect that shortages at the middle of January 
ere not over 125,000 in the essential plants; 
at around 30 percent of these were in fewer 
an 30 plants; and that in more than 60 per- 
t of the “must” plants shortages were less than 
) workers per plant. 
| Discussion of bills now would be academic 
whether or not Congress has reached a decision 
W the time this issue of Factory is published. 
loyever, two facts that have emerged because 
i¢ legislation was proposed are worth review: 


» 1, Organized labor and employers both op- 
9sed national selective service. “ 


| 2. A sound program was offered by employers 


Poy 
~ * 
» Aa 


(as represented by the National Association of 
Manufacturers) which, if followed, has brought 
about the desired increase in war goods with- 
out conscription of labor. This program pro- 
posed to establish ceilings on the number of 
workers any plant may employ; compel employ- 
ers to release workers in excess of the number 
permitted; restrict hiring except on the referral 
of applicants by the appropriate governmental 
agency; enforce regulations by court action. 


The significance of these two items is obvious. 
Industry (as represented by management and 
labor) wants to keep the taking of jobs within the 
realm of voluntary action instead of permitting it 
to be placed under government control. It is an 
important and commendable decision. If, now, 
in addition to agreeing on how people are to be 
placed on the job, management and labor will 
go a step further and agree on how people shall 
be used on their jobs, they will have found a 
peacetime as well as a wartime formula. It means 
the elimination of hoarding, feather-bedding, re- 
striction of output, and the waste of materials, 
machine time, and power. It means the adoption 
of incentive pay, worker and supervisor training, 
and the most effective methods of manufacture. 

This is of course the formula for low-cost pro- 
duction, important in keeping down the con- 
sumption of manpower in wartime and essential 
to bring about low selling prices, wide distribu- 
tion, and high standard of living in peacetime. 
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STRAIGHT RACK WORKPLACE (push-along mechanical assembly). 


Standard equipment and accessories include lip trays (small, me- 
dium, and large), straight rack, bench clamp, small bench-type open 
bin, small edge tray, totebox dolly, and tool holder 


operators are not placed face to face. | 


The new-stvle narrow bench is shown 
in Figure 3. 

Prior to the development of stand- 
ard benches at RCA, table lengths 
varied considerably and were usually 
determined by the space available at 
the time the layout was made. Benches 
50 feet or more in length were not at 
all unusual, and in some cases they 
were in excess of 100 feet. ‘This meant, 
of course, that every time a layout 
rearrangement was made the benches, 
wiring, and air lines, had to be ripped 
out. Frequently the material was not 
salvageable. 

To eliminate this waste and to per- 
mit easy relocation of benches in 
changes of layout, two standard-size 
benches were developed. Since the 
width of the workplace from left to 
right had been established at 3 feet, 
it was clearly necessary to establish 
bench lengths in multiples of 3 feet. 
Accordingly, 6 feet and 12 feet were 
established as standard lengths. 


84 


The problem of electrical connec- 
tions and air lines was solved by’ pro- 
viding each bench with its own wiring, 
sockets, and air lines, equipped with 
couplings that enable it to be hooked 
on to the power and air lines of adja- 
cent benches. Thus benches can be 
placed end to end in the same manner 
as freight cars to provide any length 
in multiples of 6 feet. If additional 
depth is required (only in rare cases), 
it may be provided either by a stand- 


ard 6-in. bench extension, or by placing 


two standard benches side by side. The 
combination of standard length, width, 
depth, power, and air lines offers the 
following advantages: 


1. Layout rearrangements may be 
made quickly and inexpensively. 


2. Benches may be re-used in many 
locations without waste. 


_4. Construction of benches for new 
layouts is swifter, since standard plans 





are available and no special adaptation 
are necessary. 
4. Aisles may be uniformly spaced, 
5. Good housekeeping is facilitated 
6. Efficient 


encouraged. 


work practices gy 


Table height was established at % 
inches to permit the operator to wor 
without strain in either a sitting 
standing position. 

Once a standard bench was devel. 
oped, the next logical step was to pro 
vide equipment for the workplace that 
would possess the same flexibility and 
would also compel efficient perfom. 
ance by the operator. It was found 
that four categories would be required: 


1. Supports or stands for material 
containers (mounting devices). 


2. Material containers. 


3. Tool supports for pre-positioning 
tools. 


4. Clamping devices to permit easy 
mounting or disassembly of any of the 
above items. 


Mounting Devices 


The most desirable type of work- 
place from the standpoint of economy 
is that in which tools and materials 
are arranged semicircularly so that the 
same distance is reached for each item 
with a natural easy motion by the 
operator. To permit easy construction 
of this type of workplace, curved sup- 
ports (or circular racks) were devel 
oped. Although these units may be 
used singly or in pairs, three racks 
combine to form a 180-deg. semicircle. 
Racks interlock to form a stable unit 
and may be fitted one on top of the 
other to provide support for banks of 
containers. This pyramiding feature 
provides enormous capacity. As many 
as 80 trays can be mounted on a four 
level circular rack. 

To provide for situations where @ 
circular rack cannot be used advair 
tageously (as in progressive or push 
along assemblies), straight racks, which 
can be located at the back edge of the 
standard table, were developed. The 
basic rack is used for normal operating 
conditions; an extension can be fa% 
tened to it for additional capacity. 

To prevent damage to the bench 
top which normally results from drilk 
ing holes to bolt equipment to the 
bench, standard clamps were designed 
so that racks and other equipment may 
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be set up by clamping. Clamps are 
gesigned to bolt to equipment and are 
tached to the standard bench by 
tightening a wingnut. This method of 
mounting equipment provides flexibil- 
iy since set-ups may be quickly and 
easily dismantled. a, 

To provide for more efficient utiliza- 
tion of work space, another means 
of mounting equipment was devised. 
A strip of angle iron was assembled 
to the front edge of each standard 
bench, leaving a gap between the 
bench and the strip. This makes it 
possible to hang trays and other equip- 
ment on the strip by a curved lip on 
the equipment. 

Other mounting devices for tote- 
boxes and containers for medium- and 


— 


STRAIGHT RACK WORKPLACE 
(push-along assembly and solder- 
ing). Standard equipment includes 
lip trays (small, medium, and 
large), totebox rack, wire rack, 
straight rack, bench clamp, tote- 
box dolly, solder roll holder, small 
edge tray, small bench-type open 
bin, holster-type soldering iron 
holder, small flat tray, overhead 
tool support 
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CIRCULAR WORKPLACE (assem- 
bly and soldering). Standard 
equipment includes lip trays 
(small, medium, and large), curved 
rack, holster-type soldering iron 
holder, large rack-type open bin, 
small bench-type open bin, tote- 
box dolly, small edge tray, fixture 
mounting 


large-sized parts were developed. ‘Two 
units were designed to hold toteboxes. 
Where motion study or weight of part 
indicates the practicability of position- 
ing the totebox on the workbench, a 
totebox rack is used. This rack is 
fastened to the bench by standard 
clamps and may be tilted to any de- 
sirable angle to afford easy access to 
material as it becomes depleted. Where 
space is not available on the work- 
bench (if a large set-up is required or 
parts are too heavy), toteboxes are 
placed in a specially designed dolly. 
The dolly has three levels, each hold- 
ing a totebox, and is equipped with 
casters so that it may be wheeled 
from one work position to another. 
Two other types of mounting de- 
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vices were found necessary for special 
conditions. In some cases the number 
of material containers necessary is not 
great enough to require use of a 
straight or circular rack. A small assem- 
bly rack, consisting of a piece of angle 


iron fastened to the table by a standard 


clamp, is used in these instances. 
Where two or more small parts must 
be assembled at a machine position 
(such as riveting or spot welding ma- 
chines), a machine-mounted rack is 
used. The rack can be used to support 
any type of standard material -con- 
tainer, and can be pivoted and ad- 
justed to any desirable position and 
height. 


Material Containers 


Before the development of standard 
workplace equipment, material con- 
tainers used in the shop were notable 
for lack of uniformity. Many types of 
single and multiple bins were used, 
ranging from elaborate purchased 
banks of trays to small wooden and 
paper boxes, tin scrapple pans, and 
paper bags. Many were special-purpose 
units which were scrapped or stored at 
the completion of a job. Some lacked 
durability or were inefficient for use 
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BEFORE inauguration of standard workplace pro- 
gram at RCA. Every time a layout was changed, 


benches, wiring, and air lines had to be ripped out 
Frequently the equipment was not salvageable 
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Figure 1. Plan view of operator at standard workbench. Practically 
impossible here to locate work outside maximum work area 


from the standpoint of motion econ- 
omy. Design of material containcrs 
required consideration of: (1) Type of 
grasp required (slide or pick-up); 
(2) size and weight of parts; (3) kind 
of material; (4) means of mounting; 
(5) number of parts required per work 
period. 

Since a slide grasp requires less time 
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than a pick-up, first consideration was 
given to the development of standard 
lip trays. These were designed in three 
sizes according to size of material to 
be accommodated and the number 0 
parts used per day. Standard lip trays 
can be mounted on straight racks by 
a lip at the back, or positioned on cr 
cular racks by fitting a groove at the 
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AFTER adoption of standard workplace (not same 
department shown on facing page). Narrow work- 


bench discourages misuse. 
half the area needed with conventional benches 
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figure 2. Old-style wide benches encourage waste and disorder, pro- 
vide good, permanent storage for miscellaneous collection of “junk 
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Figure 3. New-style narrow benches. No chance to encroach on op- 
Posite position because operators are seated on one side only 


Ces Sa 



























Such a layout requires 


bottom to a strip on the circular 
rack. To provide for situations where 
size or shape of parts does not permit 
use of lip trays, an open bin (rack 
type) was designed which can be 
mounted on any type of rack as well 
as the angle-iron edge strip. 

Parts too heavy or too large to be 
located on racks may be placed in 
either standard toteboxes or specially 
designed open bins designated as 
“bench type”’ to distinguish them from 
“rack type.” Provided in three sizes, 
these bins are hung on the table-edge 
strip and may be used for holding 
material before assembly or as storage 
of finished units after assembly. 


Special-Purpose Trays 


To insure that only standard equip- 
ment would be used in the shop, it 
was necessary to develop several special- 
purpose trays. Three types are worthy 
of mention: (1) Flat trays, which can 
be mounted on any of the racks or the 
table edge and are used for positioning 
small containers of liquid or semi-solid 
materials such as cement or grease; (2) 
wire racks which permit easy grasp of 
long or short wire; (3) edge trays which 
are trough-like in appearance and are 
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used to provide additional container 
space when the workplace is crowded. 
These trays can be hung from the table 
edge or straddled across open bins by 
lips which fit over the side of the bin. 


Standard Accessories 


In addition to rules concerning the 
mechanics of manual motions, most 
lists of motion economy principles will 
contain these two injunctions: 


1. Use lip trays, bins, and hoppers 
for positioning material. 


2. Pre-position tools for quick and 
easy use. 


The average foreman in an assembly 
plant can observe the first of these 
principles because it is necessary in 
any event to set material up at the 
workplace, -and containers are readily 
obtainable or easily rigged up. How- 
ever, the development of tool pre- 
positioning devices is more difficult, 
and requires greater ingenuity and 
effort. Unless it is made easy for the 
foreman to obtain and install them, 
the chances are nothing will be done. 

In the interest of shop efficiency, 
therefore, it is desirable to place time- 
saving accessories at the disposal of 
the foreman, making it easy for him 
to establish efficient set-ups. The na- 
ture of these devices will depend, of 
course, upon the product and the type 
of tools used. In the RCA Camden 
Plant, much of the work involves 
soldering, wire crimping, and mechan: 
ical assembly. Workplace accessories, 
therefore, were designed primarily with 
these operations in mind. 

Most universally applicable of the 
standard workplace accessories is the 
overhead tool support. This is an L- 
shaped rod which is clamped to the 
back edge of the standard bench and 
may be pivoted in a sleeve to the most 
convenient position. Ratchet screw- 
drivers, air guns, or hand drills, may 
be suspended from it. Use of the over- 
head tool support saves many motions, 
since the lay-aside and reaching move- 
ments are either eliminated or mate- 
rially reduced in length. In addition, 
the overhead tool support eliminates 
searching for tools hastily laid aside, 
and permits development of a smooth 
motion pattern, because the tool is 
always at the same place when needed. 

The advantages of the overhead tool 
support are also true for the bench tool 
holder. This device is used to position 
small hand tools such as screwdrivers, 


88 


pliers, and wrenches on the table edge. 
It is simply a series of little compart- 
ments into which tools may be 
dropped, and is hooked to the angle- 
iron table edge by a lip. The tool 
holder can be used to greatest advan- 
tage in push-along assembly. Since the 
equipment must be slid from one 
work position to another, it is neces- 
sary to remove tools from the table 
top. A convenient way to do this is by 
the tool holder. 

Soldering irons were formerly de- 
posited in shallow metal troughs when 
not in use. These holders were unsatis- 
factory, not only from the standpoint 
of safety (since irons could be knocked 
out of the holder), but also because 
the operator was compelled to make 
awkward, unnecessary motions to lay 
irons in the holder or upright them 
for use. 

Two types of soldering iron holders 
were developed. The “snap” type con- 
sists of a hollow cylinder of perforated 
asbestos-lined metal mounted in an 
upright position on the workbench. A 
portion of the cylinder wall is cut out 
for its entire length so that the solder- 
ing iron may easily be located within 
it. Inside the cylinder are spring clips 
into which the soldering iron may 
be snapped with an easy wrist motion. 
This type of holder is advantageous 
since it reduces number and difficulty 
of motions, and permits the iron to be 
located near the operator. 

The “holster” type of iron is de- 
signed to be hung on the table edge 
when space conditions do not permit 
use of the snap-type holder. It consists 
of a hollow cylinder of perforated 
metal with inner rings designed to 
catch the collar of the soldering iron 
when it is inserted. Like the snap type, 
the holster holder permits the iron to 
be located in an upright position and 
has an advantage in that it may be lo- 
cated at either the right or left hand 
of the operator. The snap-type holder 


-is designed only for right-handed 


operators. 


Selling the Program 


For those considering development 
of a standard facilities program it 
should be pointed out that the most 
difficult portion will not be in design. 
Success or failure of such a program 
will hinge upon its acceptance by 
factory personnel. 

From the above descriptions the im- 
pression may be gained that the fac- 
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tory welcomes standard equipme, 
with open ‘arms. Quite the rey, 
was true at RCA. The conventions 
resistance to the new was encountered 
especially in regard to stand 
benches. Accustomed to wide Wor. 
benches, foremen emphatically state, 
that production was impossible wit, 
a bench depth of only 18 inches, jy 
of a single side of the bench was & 
nounced as impractical and_ space 
consuming, and the entire idea ya 
labeled expensive and inefficient, 
All this resistance occurred in the 
face of cost comparisons showing econ. 
omy, space comparisons showing gy. 
ing, layouts showing improved wor. 
place efficiency and an obvious cop. 
tribution to better housekeeping, 
It was not until a new department 
was established that the opportunity to 
sell the program was presented, An 
entire layout was installed using stand. 
ard benches and equipment. The con. 
trast between the new and other é&. 
partments was dramatic. Housekeeping 
was remarkably improved. Aisles wer 
uniform and spacious. Greater space 
was available, and floor supervision 
commented favorably upon the effec. 
tiveness of the workplace equipment. 
Most important, the layout required 
only 50 percent of the area necessay 
for conventional workbenches. As time 
proved the advantages of standard 
workplaces, foreman opinion swung 
solidly behind the program until to 
day non-standard items are looked a 
with suspicion. 
For best results with standard work 
place equipment, it is recommended 
that the process engineer specify in the 
process instructions the kind and num- 
ber of units required. This is easily 
accomplished by assigning code letters 
to each piece of equipment (such a 
LT for lip tray, OTS for overhead 
tool support) and listing the number 
of units required for the job. Requis- 
tioning and installation is thus simpli 
fied for the foreman or set-up man. 
* ox x 
Today most farsighted manufactur 
ers have their post-war plans ready to 
put into operation on V-Day. The race 
for the market will go to the swit. 
Those who convert rapidly and market 
a good product at low cost will have 
an edge difficult to overcome. 
It is, of course, important to have 
product lines, orders, and production 
tooling lined up. But don’t forget 
workplace facilities. Preparation now 
will save dollars and days later. 
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Getting Ready to Make 
Civilian Goods Again 


S. E. SKINNER, General Manager, Oldsmobile Division, General Motors Corp., Lansing, Mich. 


Reauistic down-to-the-board planning 
for the day when the resumption 
of civilian production will begin to 
take up the slack in war demands has 
been worked out and is well under 
way at the Oldsmobile Division of 
General Motors Corporation. 

This step toward industry’s ultimate 
reconversion to the manufacture of 
peacetime goods will obviously take 
place at some indeterminate time in 
the future. Oldsmobile has set the 
time as V-2 day, the defeat of Ger- 
many, and has charted the steps to be 
taken both before and after that un- 
certain date. As a resulc it knows 
now what machines and equipment 
are needed for a certain level of out- 
put. It knows where each machine 
and piece of equipment will go in its 
production lines. And it knows what 
substitutes can be used to get going. 


A Plan for Planning 


The plan is therefore presented here 
in the hope that it will help other 
plants develop methods for starting 
essential civilian production along with 
continuing war work. It must be evi- 
dent that such planning is not in- 
tended to displace war work from the 
number one priority position. And 
it must be equally evident that only 
by such planning can industry dis- 
charge its social obligations and _pro- 
vide its share of the jobs that will be 
required during the transition period 
and after the war. 

Some people in industry, when the 
question of beginning civilian produc- 
tion arises, visualize the end of the 
war as an abrupt change from all-out 
war to business as usual. Their position 
may be summarized as: 

“Get the government auditors and 
government-owned machinery out of 
here, give us back our plants, give us 
materials we need, and let us alone.” 

This is a shortsighted and unreal 
position because it assumes that plant 
and facilities can be changed from 
war to civilian production in nothing 
flat—an obvious impossibility. 

A realistic approach to the question 
of civilian production takes into ac- 
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count the fact that the war is still 
going on, and will continue to go on 
even after Germany is defeated. In 
fact, industry is now being called upon 
for ever-increasing quantities of shells, 
guns, and other items. We are still 
in the all-out war production stage. 
After V-2 day it will certainly happen 


weapons will be some fraction of the 
original needs; but, however large or 
small, this fraction will require, and 
will be given, top priority. é 

What is Jeft over in the way of 
capacity and manpower, at any stage 
in this tapering-off process, can and 
will be devoted to the production of 
essential civilian goods. How well and 
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Figure 1. Curves show possible production trend of war and essential 


civilian goods during period of “combined operations”—how civilian 
products may be sandwiched in to absorb slack in war production 
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Figure 2. Oldsmobile planning is predicated on assumption that auto- 
mobile production can be started 90 days after V-2 day. Unknown 
factor is time for starting production of essential civilian goods 
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A. Development of plan to partially reconvert 
to automotive production by all allied and other 
than allied sources 


B. Actual development of plant area layouts — 
essential machine tools—checking tooling, dies, etc. 


C. Determining and ordering machine tools 
needed for replacement 























D. Engineering releases covering final design, 
Re materials, etc. 
So A. Follow up machine tool sources to establish 
_. MINUS. definite delivery dates 
- ve B. Rechecking all existing tooling and dies at all 
AE DAYS sources 
wo A. Receipt, installation, and tooling of new 
- MINUS | machine tools 
_ $0 DAYS B. Required plant rearrangements 
A. Securing tentative release of raw material 
V-2 from governmental agency for use in manufac- 
* “DAY turing essential civilian products 
B. Ordering of raw materials: by all sources 
Japa ap aa 
PLUS . arting abrication of all component parts 
and delivery to assembly plants 
Start of the “combined operations” phase 








A. Production and distribution of automobiles 
to dealers 








how quickly the left-over Capacity and 
manpower are used, will depend ep. 
tirely upon the kind of pre-planpj 
that is done by industry with the g 
proval of the armed services and gov. 
ernment agencies. 

Moreover, there is certain to be q 
series of phases prior to final victo 
during which civilian production wil 
be needed, not only to supvort the 
general economy by furnishing jobs to 
released war workers, but also by Sup. 
plying jobs for released service men, 
No, industry cannot wait till govem. 


Figure 3. As shown (left) in time. 
table of events, certain things 
must be done 180 days before V-2 
day, others 90 days ahead, and 
so on, so that production and dis. 
tribution of cars to dealers will 
start 90 days after V-2 day—ie, 
at beginning of phase when pro- 
duction of essential civilian goods 
will begin to take up slack in war 
production 


Figure 4. Machine load chart (be- 
low) is initial move made in work- 
ing out step A in “V-2 minus 180 
days” phase of timetable of 
events. On operation 10, for ex- 
ample, an automatic is desired 
and no substitute is available, so 
a purchase order is issued 
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6 CYL. 8 CYL. S. M. HYDRO 
SCHEDULE CARS/HR. | 8 X PIECES/CAR | =PIECES/HR. | +SERVICE= TOTAL 
FULL 80 2 160 16 176 
COMBINED 46 2 92 9 101 
PERMANENT OPERATION 
MACHINE 
PCS./HR. | PCS./HR. 
Xo | OPERATION NAME MNO. | MACH. DESCRIPTION| —_PER ALL = 
Conomatic cutoff 
10 Chamfer & cutoff | 17503 mach. 175 175 1052 
20 Wash New | Howard washer 2272 2272 1989 
a — ——— Oe ee 
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ment auditors and government-owned 
machinery are out of its plants for a 





th blueprint of the plan. Industry —_ 

the a Jan for war production and for civilian 

d p roduction at the same time and in the 

or I ame plant—must plan for “combined 
tions.” 

oe Pris idea is illustrated by the sketch 


Victo: . 7 an 

, Figure 1) which indicates how 
; vl an products may be sandwiched 
in to absorb the slack in war produc- 
tion after V-2 day 








=| planning. If industry cannot wait 
till the war is over to begin planning 
civilian output—and it cannot—then 
cerfain necessary steps must be taken 
prior to and following V-2 day. 
Oldsmobile thinking and planning 
are predicated on the assumption that 
production and distribution of cars 
to dealers can be started 90 days after 
V-2 day (Figure 2). The most im- 
portant unknown factor will be time— 
the time for starting production of 


ever, additional war contracts have 
been received, and machines and floor 
space then available are not now free. 
As a consequence, work on this plan 
did not progress to the area layout 
stage. It did, however, clarify think- 
ing and permit perfection of a later 
plan, a plan now well along. Events 
noted under V-2 minus 180 days in 
the timetable are as a whole completed. 

If production of cars is to begin 90 
days after V-2 day, it is obvious that 







































































Po No one, however, should be de- essential civilian goods. All plan- the time is not available to produce 
ell ceived about the magnitude of the ning, however, can be accomplished the wide variety that customers were 
™ ¥ xoblems involved in planning for on an accurate time schedule by as- accustomed to in peacetime years; nor 
combined operations. It calls for the suming, as Oldsmobile has done, the is it likely that manpower and mate- 
highest type of intelligence and aggres- fall of Germany to be represented by _ rials will be available for such purposes 
time. —f sive direction of over-all planning V-2 day. Then all timetables can be with the war needs still the number 
ings | within industry, and, above all, with set up by calculating so many days one priority. The Olds combined 
» V-2 | the proper government agencies. That prior to V-2 and so many days follow- operations plan is therefore based on 
ang | i why it is so important to plan now ing V-2. one body style of one series of sixes 
dis. | —20W, not tomorrow. and eights with an output of 733 cars 
To those familiar with the operation annin per day. The division has the capacity 
Will | ofthe Production Executive Commit- Pl g by Stages to continue war work and to begin 
Le. fF tee of WPB. it is suggested that a This step planning in automobile civilian production when the armed 
gs PP 8 P 
Pro: § proper plan for combined operations manufacturing must take place in services and government agencies are 
ods ff of civilian and military production be stages. Certain things must be done _ in a position to give the go signal. 
war ff submitted as the only practical way to 180 days before V-2; 120 days before With this basic type of car produc- 
get started. The plan should be sub- V-2, certain other things must be tion decided, step A in the V-2 minus 
mitted in terms of number of men, done; and so on, to the end that pro- 180 days period, as noted in the time- 
tons of material, — of equipment, duction will begin V-2 plus.90 days. table of events, can be worked out. 
and square feet of floor space required The timetable of events (Figure 3) The production engineering phase 
lbe- ff for estimated civilian production and __ illustrates these stages. of the plan is based upon machining 
tk- § for known war production now in In October, 1943, a combined oper- methods used in 1942, modified by the 
180 ff force. ations plan for the production of 500 way it will have to start in view of 
of Those who have the responsibility of cars per day was drawn up by the machines and equipment available. 
ex: bringing many departments, plants, Oldsmobile Division, and the new First step in this stage of the develop- 
ed | 2d divisions into final production equipment required to continue war ment is a machine load (Figure 4) 
so | ‘inst a deadline are well aware that contracts and to produce these cars for each part required in the automo- 
timing is an essential ingredient in was calculated. Since that time, how- _ bile to be made during combined oper- 
i; | MACHINE LOAD DATE 10-4-44 
PLANT Motor 
PART NO. 231843 
PART NAME Pin-Steering Knuckle-King 
(Group = Front End Suspension - Axle Plant) 
ASSURED MACHINES START PRODUCTION 
PCS./HR. | PCS./HR.* 
MACH.! MACH. DESCRIPTION PER a. re REMARKS 
i MACHINE | MACHINES 
(1) Req. on P.O. 1052 
No substitute 0 0 for (30) 
(1) Req. on P.O. 1989 
No substitute 0 0 to get 46/hr. 
Hand wash up to 30/hr. 
din ieee uizideekoi eee eer satchel tL thbihiicianasethceinightioiiel 
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AUTOMOTIVE EQUIPMENT STATUS 


LEGEND 


+ (red) Permanent machine required for both post-war and com- 


(red) Permanent machine required for both post-war and com- 
bined operations now located Janesville or Kansas City 


© (green) New machine required for post-war only 
© (green) Substitute desired available at Oldsmobile 
O (brown) Substitute desired assigned to present war work at 


@ (orange) Substitute desired located at Kansas City or Janesville 
© (blue) Substitute desired located in allied or subcontractors’ 


No mark — Permanent Oldsmobile machines 
Position of operator and operation number 


F —Front of machine 


F 


BROACH 
15804 














ations. For example, operation 10 on 
part 231843 is chamfer and cutoff. For 
permanent operation, an automatic is 
desired, and the right half of the load 
sheet showing “assured” machines to 
start production indicates that no sub- 
stitute machine is available. In the 
“remarks” column, therefore, is the 
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notation that a purchase order num- 


ber is issued for this machine. Such 
ordering, it may be noted, is author- 
ized by recent ruling of WPB. 

The next operation on this part is 
wash. Here, again, the equipment de- 
sired for permanent operation is stated 
and the fact noted under assured ma- 


Figure 5. Step B in “V-2 minus 
80 days” phase of timetable calls 
for layouts to be made. Here, a 
typical layout. Colored symbols 
are used to indicate status of auto- 
motive equipment—whether new 
machine will be required, whether 
substitute is available, and so on 


chines that no substitute is available; 
however, it is noted that “hand wash” 
may be used up to 30 per hour. 

In a later operation on this same 
part, a particular type of carburizing 
furnace is planned for on a permanent 
basis, but it is noted in the assured 
column under “machine status” that 
a box-type furnace now in storage 1s 
available and satisfactory for purposes 
of starting production. Again, a pur 
chase order goes in the remarks 
column. 

And so it goes. ‘The load charts 
show operations necessary on the 1942 
basis, permanently desired machines, 
substitutes available and where they 
are located, and purchase orders issued 
in case no substitute machine or piece 
of equipment is to be had. 
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Next step in the plan is a summary 
(not shown) of machine tools and 
equipment, by type and by manufac- 
turer. In total, 351 machines and 137 
pieces of equipment are required. The 
next step in order is really a cross: 
index of the information just described. 
Classification is by purchase order 
number, and for each order the date 
of issue, WPB approval, operation, 
part number, quantity on the order, 
machine name, vendor, cost, and 
promise date are noted. 

Promise dates are given for a few 
machines on this list, but most must 
await WPB action. However, the di- 
vision knows what is needed; orders 
have been issued; and the plant engi- 
neering work required to get these ma-’ 
chines into operation can be completed 
60 days after receipt. The tooling for 
existing machine tools was boxed-up 
when production was_halted in early 
1942; where such machines fit into the 
the program, no delay is necessary. 
New fixtures and tools are ordered. 

The moves just described cover step 
C in the timetable of events, 180 days 
prior to V-2. 
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Step B, “actual development of 
plant area layouts,” is a natural accom- 
painment to step just described. Fig- 


‘ure 5 shows the layout planned for the 


steering knuckle, and it is typical of 
the way this stage of the work is done. 
It was mentioned that the load chart 
indicates what machines are required 
for the various operations, what ma- 
chines are available, and, if a desired 
machine is not available, what substi- 
tutes may be used instead, and where 
both classes are at present located. 
This information is transferred to the 
layouts by code designations. 


Symbols Show Status 


On operaton 30, for example, ma- 
chine 14126 has no symbol, which 
means that this machine is on hand 
in the Oldsmobile plant. The symbols 


‘ on the companion machine, 18377, in- 


dicate that a new machine is required, 
but that a substitute is available and 
is located in the Oldsmobile plant. 
The red triangle on machine 15805 
shows that it will, according to the 
code, be returned from the Janesville 


1945 


or Kansas City plants. The red square 
on the companion machine, 15804, in- 
dicates that a new machine is on order, 
while the circle shows that there is a 
substitute in the plant which may be 
used to start production. 

For operation 60, three substitutes 
are needed to get started if the new 
machine is not delivered in time. 

If there is no substitute, and if a new 
machine must be had to start com- 
bined operations at the planned capac- 
‘ity, it goes on a “must” list for special 
effort. 

These layouts do not mean that 
plant rearrangement is now under 
way. Actual installation must await 
the V-2 day go-ahead from the serv- 
ices, but the steps to be taken_at that 
time are planned and ready." Since 
Oldsmobile will begin combined oper- 
ations with final design as it was in 
1942, its numerous vendors will have 
the old tooling available and can begin 
delivery of parts in 60 to 90 days. 
Parts supplied by the other units of 
the General Motors Corporation will 
be delivered in accordance with opera- 
tion plans developed by those units 
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Meeting the Lunch and 
Between-Meal Problems 





L. HOLLAND WHITNEY, Medical and Employee Service Director, Sperry Gyroscope 


Company, Great Neck, N. Y. 


WHEN 10,000 EmpLoyezs buy 18,000 
meals in a day at eating places in the 
plant where they work, it indicates 
that the company’s food program is 
highly successful, and such is the case 
of Sperry Gyroscope.Company, Great 
Neck, N. Y. In addition, this concern 
has worked out a solution of the widely 
experienced problem of between-meal 
eating, that is equally satisfactory to 
employees and management. 
Convinced that in large industrial 
firms the day of the lunch pail is gone 
forever, and that arrangements for 
feeding employees while at the plant 
are a responsibility of management, 
this company first began to provide for 
in-plant feeding of all employees in 
1942. That was at a time when rapid 
expansion of personnel for war pro- 
duction had forced many of the em- 
— to rely on cold lunches from 
ome, and had caused a generally low 
standard of nutrition. 
Faulty nutrition, the company 
realized, was bad for health, and 
equally bad for morale and production. 


an its initial attempt to solve the 
food problem, Sperry turned it over to 
an industrial caterer, but since May, 
1944, the company has assumed full 
responsibility for in-plant feeding, and 
it is working so well that many em- 
ployees not only eat their lunches at 
the company’s facilities but also find it 
convenient to buy their breakfasts or 
suppers at the plant. 


Feeding 24,000 Workers 


Under the present system, the food 
service is under the direction of a 
supervisor who is responsible for the 
feeding of more than 24,000 em- 
ployees in all Sperry plants. As this 
involves an annual turnover of about 
one and a half million dollars or more, 
and involves a multitude of specialized 
details, Sperry hired a man with long 
experience as an executive in large- 
scale restaurant work to handle this 
job. He reports to the medical and 
employee service director, whose de- 
partment embraces not only the food 


service, but also the insurance, safety, 
and medical services of the plant, 
Other executives in the food service 
include a nutritionist and a food buyer, 
About 200 persons are required tp 
operate the feeding service at the Na 
sau (Great Neck) plant alone, a 
though this represents only about a 
half of the company’s food facilities, 
At the Nassau plant there is one 
large cafeteriag’seating 1000; another, 
seating 500; and five snack bars, each 
seating 250. Each cafeteria has its 
own manager, a supervising chef, and 
assistant cooks, as well as general help, 
The cafeterias serve a choice of three 
main items—a roast, a “victory lunch,” 
and a soft meat dish, such as a stew. 
The snack bars, located so as to in 
crease the accessibility of food service, 
also offer a varied menu. Here the 
victory lunch consists of soup, a hot 
plate item, dessert, and beverage, and 
sells for 45 cents. Hot meals as well 


as cold salads are served on paper 
plates for the sake of speed and 
Paper containers also are 


economy. 





Cafeterias like this, plus a number of snack bars, 


Beverages and pastry are sold only just before 


take care of regular meals in Sperry’s Nassau plant. and during the first rest period in each 9-hour shift 
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ysed for all beverages and for some 
rts. 

Ploy buys all food on bid. Staple 
ods are purchased from hotel and 
restaurant supply houses. Fresh vege- 
tables and other produce are bought 
whenever possible, but quick-frozen 
vegetables and fruits are also used in 
large quantities. ac 

In adaition to providing good meals 
at regular lunch hours, the cafeterias 
and snack bars are essential elements 
in Sperry’s solution of the between- 
meal eating problem. Divorcing itself 
from the theory that people should 
not eat oftener than three times a 
day, and that a company cannot afford 
to permit between-meal eating, Sperry 
takes the view that a mid-shift snack 
is good for the efficiency and morale 
of plant employees and management 
alike—provided the time spent is kept 
within reasonable limits. 


No Longer Furtive 


The only way to keep the time ele- 
ment in hand, Sperry figured, would 
be to make it uniform for all em- 
ployees, and to give it an “official” 
and respectable status instead of leav- 
ing it on the old basis of being furtive 
and irregular. Accordingly, two 12- 
minute rest periods were set aside 
for each 9-hour shift. During these 
periods practically the entire plant 
shuts down. 

Food and beverages are served in 
cafeterias and snack bars during the 
first rest intervals of each 9-hour 
shift, and employees are free to eat 
any snacks they may have brought 
with them. There is no food service 
during the second rest period. 

Sperry employees have a staggered 
lunch schedule and at first were given 
a staggered system of rest periods. 
The latter created some confusion, 
however, until it was arranged for 
everyone to have them at the same 
time. 

That left to be solved only the 
problem of how to serve an average of 
4000 beverage and pastry orders 
rapidly enough to stay within the time 
limit. The solution to this was found 
by arranging for each group of 20 per- 
sons in the plant to choose a regular 
“runner” to go after them in advance. 

These items are dispensed at 29 
locations, beginning 10 minutes before 
the rest periods. Tickets are sold to 
each beverage and pastry buyer at the 
tegular meal periods, to expedite the 
subsequent transactions for the be- 
tween-meal snacks. Orange drinks and 
milk are sold for 7 cents; coffee—light 
or black—is sold for 5 cents. Each 

erage is represented by a ticket of a 
different color. Of course, employees 





Between-meal eating is respectable—not furtive—at the Sperry plant, 
but it is strictly limited to a rest period. Here two “runners” get 
beverages to take back to their departments 


can buy a week’s supply or a month’s 
supply of tickets at one time. 

In advance of each rest period, an 
employee writes his name on the back 
of the ticket he chooses to use, and 
drops it in a box that the runner uses 
to carry the orders. Thus, when the 
runner reaches the dispensing station 
he knows from the tickets how many 
of each kind of beverage and pastry to 
buy, and who gets them. He sur- 
renders the tickets to pay for the 
orders, then carries them back to his 
department. 


Time Is Limited 


Each runner bears an _ official 
badge while going between his de- 
partment and the nearest dispensing 
station, as a means of limiting the ad- 
vance 10-min. period to runners only. 

At the beverage dispensing stations 
paper containers are used to expedite 
the service. Coupled with those used 
at the regular meal periods, it takes 
about 22,000 containers weekly for 
hot beverages alone. Up to 30,000 
more are used for desserts. Including 
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paper plates and souffle cups, the 
management estimates its paper serv- 
ice costs 3.25 percent of total sales. 

The Nassau plant operates two 
shifts a day, and it provides a meal 
service for night shifts as well as day 
shifts. It also serves meals just before 
each shift begins, and at the end of 
the day shift to accommodate overtime 
workers and others who wish to eat 
before they go home. 

All food is served on a non-profit 
basis. Sperry’s only objective in oper- 
ating the service is to encourage good 
nutrition for its employees, under de- 
sirable conditions for regular meals 
and for between-meal refreshments. 

The company does not stop with 
this service, however, in its efforts to 
lift the nutritional standards of its per- 
sonnel. Already the employees service 
section has published a series of articles 
in the Sperry house organ to persuade 
employees cf the importance of proper 
nutrition at the plant and at home. It 
is now planning to expand this effort 
into a series of sound slide films and 
posters to recommend specific foods 
and balanced meals. 
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Motion Study for Foremen 
and Shop Stewards 


JAMES . RITTENHOUSE, Jr., Supervisor, Time and Motion Study, C. G. Conn Lid, 


Elkhart, Ind. 


CLOSER COOPERATION between super- 
visors and time study men, plus a 
better understanding of motion and 
time study as management techniques, 
may be cited as long-term benefits 
secured from a short course in micro- 
motion analysis that was recently given 
to foremen, engineers, and union ofh- 
cials at C. G. Conn Ltd., Elkhart, Ind. 

Immediate advantages include a 
gratifying increase in the number of 
suggestions for job improvement made 
by people who have taken the course, 
and an appreciable number of “‘on the 
job” improvements. 

Conn management has _ been 
pleasantly surprised by the enthusiasm 
shown in the conference room, and be- 
lieves that this interest is due primarily 
to four factors: 


1. Subject matter of the course was 
carefully prepared in advance so that 
it could be covered adequately in the 
time allotted. 

2. Film analysis is a very interesting 
subject in itself. 

3. Course was presented to repre- 
sentatives of the entire organization, 
instead of to members of one depart- 
ment alone. 


4. Top management is actively in- 
terested in the program. The general 


superintendent meets with each group 
in the final meeting and tells how 
motion study is to be used, and how 
it may be at least a partial answer to 
the demand for high wages and the 
necessity for low post-war costs. 

Although Conn management does 
not expect its foremen to be motion 
and time study engineers, it does be- 
lieve that a working knowledge of the 
fundamentals of motion and time 
study is necessary to obtain maximum 
benefits from a program in that field. 
In other words, when the time study 
department was organized, the com- 
pany realized that the program could 
not possibly be effective unless fore- 
men, supervisors, and engineers knew 
what it was all about. 

After careful study and much discus- 
sion, the company decided that micro- 
motion analysis would be a good start- 
ing point for such a training program. 
This may seem strange to those who 
have always considered micromotion 
analysis the ultimate refinement of 
motion study. It was chosen, of 
course, because it deals with basic 
movements. Not only did it appear 
to be the logical starting point, it also 
seemed to be the easiest and best way 
of explaining such movements and 
their functions. It had already been 


discovered that analysis of a motion 
picture could be extremely interest. 
ing, and that it held the attention of 
the observer better than any other 
teaching device. 

It was as a result, then, of this kind 
of thinking, that the Extension Service 
of Purdue University was asked to de- 
velop a short course in micromotion 
analysis which would be complete in 
itself and still serve as good preparation 
for future work in the field. 

This first course, consisting of three 
3-hour sessions, was presented to mem- 
bers of the upper-level management 
group. At its completion a conference 
was held by those who participated, 
and it was decided that the same train- 
ing, with some modification, should be 
given to all foremen, all engineers, and 
all union officials.° 
~The suggestion that union officials 
be included was an unusual one, but it 
was accepted because the management 
felt that a union leadership with the 
same training that is given to company 
foremen and engineers could con- 
tribute a great deal to the over-all pro- 
gram. The element of suspicion, it 
was believed, would be removed if 
union representatives were present at 
all sessions. 

In final form, the subject is pre- 
































































Class a ; Raw Production Tools. Equipment, : me ana 
Change ; Material Product Sequence and Workplace “Operations 
] Same Unmodified Same Bi. srl m New 
2 Same Unmodified Same New New 
3 Same Unmodified New New New 
4 Same Modified New New 
5 New New New New 

















Figure 1. Basic classification of changes involved in change affects raw materials, product, production 


work simplification. Chart shows how each class of 
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BASIC MOVEMENTS: (Therbligs) 















































































































































































Name Symbol Color |} a Definitions 
Select ST Light 7341/, Begins when hand touches several parts 
Grey Consists of locating individual part 
Ends when hand locates part 
"Grasp G Lake 745 Begins when hand touches object 
Ltd, Red Consists of gaining control of object 
, Ends when control is gained 
Transport TE Olive 7391/, Begins when hand begins to move empty 
oat empty Green Consists of reaching for something 
erest- Ends when hand touches part 
on of #| transport TL Grass 738 Begins when object begins to move 
other loaded Green Consists of changing major location 
kind Ends when object arrives at destination 
if ‘Position P Blue 741 Begins when part begins to line up or locate 
otion Consists of lining up, orienting,or changing minor location 
te in Ends when part is in place or ready to assemble 
MON ilheped- | PP Sky 7401, | Begins when line-up begins 
three tion Blue Consists of lining up for future use 
i Ends when you have them lined up 
ence Assemble A Heavy 742 Begins when parts begin to go together 
wy Violet Consists of actual assembly of parts 
d be Ends with new movement 
and Disassemble | DA Light 742 Begins when parts that were integral begins to separate 
ciale Violet Consists of taking apart 
ut it Ends when parts are separated 
ru Use U Purple 742\/. Begins with manipulation of tool 
any Consists of applying a tool 
on- Ends with the end of application 
a Release RL Carmine} 744 Begins when hand beginstorelax , 
if load Red Consists of letting go 
at Ends when part is out of hand 
pre Hold H Gold 7361/2 Begins when movement of part ceases 
Ochre Consists of holding in fixed location 
Pa Ends with any other basic movement 
: Unavoidable | UD Yellow | 736 Begins when hand is idle 
delay Ochre Consists of waiting on hand or machine 
aul Ends when hand begins work again 
Avoidable AD Lemon 735 Begins when method changes 
: delay Yellow Consists of operator doing something uncalled for 
Ends at return to regular routine 
“| | [Search Sh Black | 747 
Find F Grey 747\/, 
7 Inspect I Burnt V4), 
a Ochre 
7 Rest for R Orange | 737 
i |__ fatigue 
Plan Pn Brown 746 
oF Figure 2. Definitions of basic movements are set identify the beginning and the end of each therblig. 
down in such a way as to enable the learner to Symbols and color code are also included 
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sented in four 3-hour sessions to twelve 
people at a time—four foremen, four 
engineers, and four union officials. ‘The 
figure of twelve was chosen as the 
maximum number that can be con- 
veniently handled in one group. A 
fourth session was added because there 
seemed to be a need for more time for 
film analysis. 


First Meeting 


(Note: The first meeting was con- 
ducted by Professor Mundel of Purdue 
University. ) 


1. Explain the objectives of the 
course. 


2. Present the film, “Production 
Through Motion Study.” Explain 
how, through motion study, work can 
be made easier and production can 
be increased. 


3.- Explain basic classifications of 
changes (Figure 1). Show what part 
each man in the plan can play in de- 
veloping easier and better methods. 


4. Define therbligs. (A technique 
for explaining therbligs and effectively 
impressing their definitions has been 
developed at Purdue.) Give each 
member of the class a copy of “Basic 
Movements” (Figure 2). With the 
aid of a motion picture film take each 
therblig separately and develop the 
definition in three different parts: 


a. Where the therblig begins 
b. Of what it consists 
c. Where it ends 


This method of definition facili- 
tates the reading of the beginning and 
end of the therblig and helps the be- 
ginner to recognize it. The trainee 


writes the definition on his copy as 


the class develops it. 


Second Meeting 


(Note: This and the following meet- 
ings were conducted by Conn time and 
motion study engineers. ) 


1. Show moving pictures of a num- 
ber of unimproved jobs in plant, and 
point out that some of them are as 
badly in need of improvement as the 
original operations in the film, “Pro- 
duction Through Motion Study.” 


2. Review definitions of therbligs 
and practice naming them from a 
motion picture film. 


3. Review basic classifications of 
changes. 


4. Distribute forms (Figures 3 and 
4) and explain how to locate the 
frames showing the beginning and end 
of a therblig. 
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5. Distribute forms (Figures 5, 6, 


and 7). Follow through a series of 
therbligs. Mark each frame with its 
symbol. At the beginning of the 


therblig, write the symbol and the 
time reading beside the frame. 


6. Have each class member record 
the time reading and therblig symbol 
on a film analysis sheet. 


7. Explain how to read micro- 


chronometer and record the reading. 


8. Review. Explain again how to 
read and record the time from film. 


9. Analyze a film with the group. 
Show the film analysis and simo-chart 
on the blackboard. 


10. Divide the class into groups of 
three each. Give each group a pio 
jector and a film of an operation in the 
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Figures 3 and 4 (on facing page). 
Sketches are used to explain how 
to locate frames marking begin- 
ning and end of therbligs 


Figures 5, 6, and 7 (above). Class 
follows through a series of ther- 
bligs, marks each frame with 


symbol 


plant. During the analysis of the first 
film, each group has constant assistance 
from a motion study engineer. 


Third Meeting 


1, Show motion picture film of an 
operation in the plant before and after 
motion study. 


_ 2. Show class simo-charts of the 
job before and after the modification. 


3. Point out the improved features 
of the new job; for example, operator 
1s not working so hard, holding has 
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been removed, and production has 
been increased. 


4. Show that, as the sales cost is 
lowered, volume increases and: conse- 
quently there is more money to be 
spent for expansion and to be paid to 
employees. 


5. Distribute check lists for ther- 
bligs (Figure 8). Read the basic rules 
at the top of the sheet and explain 
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how the sheet is used in conjunction 
with the basic classifications of 
changes. 


6. Discuss simo-charts. Point out 
how they show where labor expendi- 
ture goes. In a business it is vital that 
management know where money goes 
—how much for material, overhead, 
and direct labor. With a simo-chart 
it can be shown where employees’ 
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CHECK LIST FOR THERBLIGS 
BASIC RULES: 
1. Try to have both hands doing the same 3. Relieve the hands of work whenever pos. : 
thing at the same time or balance the work of ___ sible to do so ¥t 
the two hands 4. Eliminate as many therbligs-‘or as much of | 
2. Try to avoid the use of the handsforholding a therblig as you can . 
EXAMINE 
Therblig Design of A "oy 4:40) (0 Core) Motion 
Product Layout Pattern 
St Standardize Not tangle Fixed in Lip bins Use the eyes 
small parts with other place Definite to select 
Make non- tools places 
tangling Minimum Label parts 
number Light up 
; Combine 
G Easy to pickup | Combine Easy to take Lip bins Avoid hand to 
No hazard Pre-position parts from Slide bins hand 
Assign place or self- PP boxes Pre-pos. parts 
Design to ejecting No barriers Slide parts 
grasp to vision Best type of 
Tool holder grasp 
TE Fewer parts Within easy Near parts Arrange Use smooth 
TL Less weight reach Chutes, drops parts for continuous 
Light Make follow- natural motions 
Easy to hold ing P less sequence Make in oppo- 
Balanced exact Get parts site directions 
Counter- close to Coordinate with 
balanced use point, use of eyes 
Self-return tools also 
Pp Lower weight Self-guiding Hold parts at Paint for Natural free 
pp Maximum tols. | Easy grip convenient seeing motions with 
Make parts for | Good leverage angle to Max. PP accuracy 
easy line up Pre-position motion of Arrange for supplied by 
Easy access, Ratchet approach easy TL to stops 
Stops, guides, place of P 
funnels 
Max. tol. in jig " 
Large locking ae 
motion Tes 
A Min. tool work Power Allow free ac- Not in way Natural up: 
U Watch screw Ratchets tion of tools of tools motions eac 
lengths Combined Guide tools Tool holder Lowest sev 
DA Easy to get at tools Hold parts convenient 
Combine parts | PP tools firmly classification 
Subassemble Easy to get, Proper ene 
hold and use leverage whe 
Leverage Proper posture 7 
Order of work elin 
Combine U's, A's be 
Im 
RL Dropable Suspended or Easy to fit Chutes; RL As soon as bi 
Easy to handle self-PP parts into near work possible , 
Kick, blow, or area or next Foot ejector op. 
slide out therblig As part of TL 
Counting a 
boxes ask 
Figure 8. Check list is, in effect, a simplified set of rules for elimination or improvement 2 
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Compass assembly. Old method. Case held in right 
hand while first two fingers of left hand inserted 
jewel post from inside of case. Left hand held post 
while right put on washer and nut, tightened nut 
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Testing light sockets. Old way. Ten sockets placed 
upside down on pegs. Testers held contact wire in 
each hand and went down the line. Were shocked so 
severely and so often that several refused to work 





New method. Each hand places a jewel post in its 
holder, slides case over post, assembles washer 
and nut, tightens nut with T-handle socket wrench. 
Two units are produced. Production is quadrupled 





New way. Contact‘péints masked in fixture. Opera- 
tor cannot touch them. Socket picked up in each 
hand. Prongs inserted. Drop delivery for finished 
work. Two-hand operation. Output up 340 percent 








energy is being spent effectively, and 
where it is being wasted. 

7. Discuss therbligs that could be 
eliminated; discuss those that could 
be improved and how they could be 
improved. Refer to check list for ther- 
bligs (Figure 8). 

8. Analyze a second film of a plant 
operation. Make a simo-chart. 


9. Select one of the two jobs that 
have been analyzed and charted, and 
ask the class for suggestions for im- 
provement. Let each member make 
a synthetic chart for his proposed im- 
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provement, taking time values from the 
original chart, 


Fourth Meeting 


1. Show additional motion picture 
films of operations in the plant that 
have been improved by the application 
of motion study principles. 

2. Explain again how each member 
of the class is being given a new tool 
to work with, to the advantage of both 
management and labor. Emphasize 
the fact that the course has shown 
how all factory operations can be 
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broken down into basic elements and 
how these elements can be rearranged 
for job improvement. 


3. Review therblig definitions, basic 
classification of changes, check list for 
therbligs. 


4. Devote last hour of this meeting 
to a discussion of motion study and 
company policy conducted by the gen- 
eral superintendent. 

Two typical improvements in meth- 
ods that may be traced directly to the 
course in micromotion analysis for 
foremen are shown herewith. 
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Counseling Gives Women 
the Advice They Need 


THELMA SWANK OSTROW, Director of Counseling, Consolidated Vultee Aircrof 
Corporation, San Diego, Calif. , 


WoMEN COUNSELORS have been 
highly successful in stabilizing the 
efforts of women employees of the 
Consolidate Vultee Aircraft Corpo- 
ration, and have thereby played an im- 
portant role in insuring a steady, de- 
pendable flow of aircraft production 
from Convair plants. In achieving this 
success, the company’s counseling staff 
has evolved certain patterns of pro- 
cedure that are unusual in their ability 
to fit almost all of the wide variety of 
problems that are common to the em- 
ployment of women in industry. 

The entire counseling program is 
-directed toward getting to the roots 
of troubles in the early stages. Rather 
than attempting to assist employees 
after mistakes have been made or 
troubling situations have arisen, the 
counselors have an opportunity of of- 
fering help to a woman from the first 
day of her employment. 

The counselors work purely in an 
advisory capacity. Foremen and de- 
partment heads make the final de- 
cisions on matters related to feminine 





1. Immediately after the induction program, coun- 
selors familiarize new employees with their sur- 


roundings. 
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First step is to point out time clocks, 
restrooms, smoking areas, and first aid stations 


employees, but they rely on the coun- 
selors to inform them of circumstances 
relating to the cases, 

Saving time for busy foremen, as- 
sistant foremen, supervisors, and de- 
partment heads is an important work 
of the counselors. Their job is to 
listen to all problems of women em- 
ployees, whether arising in the home 
or on the job, and to assist the fore- 
men (who do not have time to hear 
the troubles or to iron them out) in 
handling the difficulties. 

For example, a foreman was short- 
handed. He had an important job 
(rather a messy one) to be done, but 
he did not want to borrow men from 
another department. His women 
workers were well-trained, and he felt 
they could perform the job, but he 
did not know how they would feel 
about being moved. He consulted the 
counselor. 

The counselor agreed that women 
could do the work, and agreed to call 
them in individually and explain to 
each one the importance of the work. 


Because they knew why they were 
being moved and because they felt 
that being asked to take over a man’s 
job was quite an honor, the group 
willingly took over the new job and 
then proceeded to set a new produc- 
tion record for it. 

In orienting new women employees 
to the plant and to their department, 
the counselors from the various build. 
ings meet them after the company in- 
duction program. During the induc- 
tion, a counselor has talked to the 
women and explained the functions of 
her department. They are then taken 
on a department tour, and are shown 
time clocks and how to punch them, 
first aid stations, restrooms, counselor’s 
office, and aisles to other departments 
or out of the building. Then each 
worker is introduced to her foreman. 

Women are free to talk with their 
counselor at any time while on the 
job, subject to approval from their 
immediate supervisor. The counselors’ 
offices are located in the factory and 
are accessible to all employees. 





2. Introducing the new employee to her general fore 
man is a friendly ceremony. This step is important 
in putting the new worker at ease, and in establish- 
ing a basis for lasting good will 
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Absentee interviews occupy the 
ealy hours of a counselor’s day. All 
women who have been absent from 
work report the reason for absence and 
secure the counselor’s signature on an 
absentee card before turning it in to 
the timekeeping department. By dis- 
cussing reasons for absences, the coun- 
sclor gets to the bottom of many prob- 
lems that can be readily solved, thus 
tending to prevent further absenteeism 
for the same reasons. The reasons for 
being away from the job, as listed by 
employees, also provide the basic facts 
for the company to make a continuing 
study of the problem of absenteeism. 


The Positive Approach 


In interviewing absentees, the coun- 
selors always use a positive approach. 
They commend the employees who are 
seldom absent, and let them know 
their efforts are noted and appreciated. 
When asked by a supervisor to inter- 
view chronic absentees, the counselors 
exert their greatest efforts to correct 
the condition. If possible, the 
counselor works out a solution to the 
problem, after isolating the primary 
causes. She stresses the benefits of 
good attendance and encourages the 
women to consult her before taking 
time off. Often it is possible to con- 
vince the women how costly their 
shopping tour or beauty appointment 
is, in terms of loss of production. 

Leave-of-absence interviews are 
conducted with the counselor, but she 
has no authority to grant leaves or to 
make promises to an employee regard- 
ing a leave. It is the counselor’s 
responsibility to determine the real 











3. Follow-up contact by the counselor is part of the 


schedule. 
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At the end of one week on the job, the 
hew employee goes to the counselor's office to dis: 
cuss any problem that may have arisen 
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Ten Guides for Women Counselors 


1. In interviewing women about problems not generally touched by 
or necessitating supervisory authority, the counselor will lay the 
foundation for the interview by assuming quife naturally that. as 
another woman, she accepts the fact that there are some situations 
and problems which one cannot discuss with men 


2. The counselor should not be too anxious to get to the heart of 
the problem. In order to promote matter-of-factness, she must never 
show surprise, shock, or embarrassment 


3. To make impartial decisions, the counselor must discipline her- 
self to use her reasoning powers rather than her emotions 


4. The counselor must refrain from enlarging upon the tragic side 
of any incident, remembering that a sense of humor has saved many 
a sad plight 


5. Most people are sensitive to their listener's mood. The counselor 
should strive to be sincere, calm, conservative, and practical 


6. Real interest in the worker is the key to successful interviewing 


7. The counselor should try to promote self-confidence in people. 
They need it or they probably would not be discussing their problems. 
If the counselor can make people believe they themselves can do 
things or can handle situations, her success will be assured 


8. The counselor must not mention the employee’s problem to any- 
one, not even to a supervisor, without the employee's permission 


9. Stopping to talk too long in the department is undesirable, as it 
disturbs everyone in the area. If a lengthy conversation is necessary, 
the counselor should give the employee an appointment to see her in 
her office 


10. Foremen are usually busiest during the early and late hours 
of the shift. The counselors should try to gage her supervisory con- 
tacts accordingly 








4. Helpful to foremen as well as to employees, the 
counselor makes it a point to visit each new worker 
at her job. This also provides opportunity to discuss 
with the foreman the new employee's progress 
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reason for the employee’s request for a 
leave. If she feels the request for a 
leave is not justifiable, she tells the 
employee and gives her reasons. In 
any case, she makes her recommenda- 
tions to the foreman, and he decides. 
The “pre-pre-termination”  inter- 
view is a valuable means of salvaging 
women workers. ‘The object of this 
interview is to detect and remedy signs 
of dissatisfaction that may lead to 
termination. The counselors work 
carefully on all cases of “salvage.” 
Finally they interview all women who 
terminate, to make sure that departing 
employees take with them a favorable 
impression of the company, including 
a feeling that Convair has done every- 
thing possible to assist them. , 
During such interviews, a counselor 
must decide in which cases the notice 
to quit is final and in which cases 
there is a possibility of salvage. If a 


discusses the situation with the em- 
ployee’s foreman, and works with the 
departments, agencies, or individuals 
concerned. After disposition has been 
made, the counselor keeps in close con- 
tact until she feels certain. that the 
employee is satisfied and intends to 
remain on her job. 

General interviews are classified as 
those in which either a problem or a 
request for information -is involved. 
They differ from induction, absentee, 
leave of absence, and pre-pre-termina- 
tion interviews in that problems of 
two types arise: (1) Industrial—those 
related directly to the job; (2) non- 
industrial—those not directly related 
to the job or to the foreman’s jurisdic- 
tion, but nevertheless affecting the 
employee’s job performance. 

Under industrial problems come 
those of job adjustments. Counselors 
assist the women with both mental 
































salvage can be made, the counselor and physical adjustments, but only as 


Will You Help Supply These Statistics? 


How much do longer or shorter work days or work weeks affect the 
_ productivity of factory workers? 


To find reliable answers to this and related questions, the U. S. 
Department of Labor has been gathering and analyzing production, 
payroll, and related figures from a number of industrial companies 
which volunteered to make their records and operations available 
for inspection by representatives of the U. S. Bureau of Labor Statistics. 
Because only a small proportion of plants have conditions that make 
them suitable for the statistical requirements of this survey, however, 
the number that has been covered so far has not been sufficient to 
support any final conclusions. Accordingly, the bureau is making 
an appeal for more volunteers, which FACTORY herewith relays. 

The bureau emphasizes that it never reveals the identities of plants 
participating in such projects, and explains that it wishes to study, in 
cooperation with the management, plants that meet the following 
qualifications: 





Weekly working schedules must have been altered substantially 
and the contrasting schedules must have been in effect for a long 
enough time to permit a valid comparison of worker performance 
for at least two distinct hourly levels. Each level of working hours 
must have been maintained long enough to permit a measurement 
of results after the transitional period. The processes in at least some 
part of the plant must have remained essentially the same after the 
schedule of hours was changed. A substantial group of identical 
workers should have worked during the entire period, before and 
after the change in hours, so that the comparison is not obscured 
by changes in the composition of the working force, and by erratic 
differences in the performance of a small number of individuals. 
Adequate records must be available to trace scheduled and actual 
working hours, output, and absenteeism of the selected group of 
workers. 


Company officials who believe they have plants that may meet 
the above qualifications are requested by the bureau to get in touch 
with A. F. Hinrichs, Acting Commissioner, U. S. Bureau of Labor 
Statistics, Washington 25, D. C. 
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they affect job satisfaction, efficien 
and increased production. 

As assistants to management, coyp. 
selors are asked many questions fp. 
garding wages, pay days, checks, over. 
time pay, penalties for being late 
leaves, garnishment of wages, vag. 
tions, health and safety, and a host of 
others. 

The chief counselor, as head of the 
department in each division, receives 
copies of all rules, orders, memorap. 
dums, and policies pertaining to the 
division, and passes on such informa. 
tion to her staff. Counselors are fully 
informed of company rules, policy, and 
procedures. They are called upon to 
disseminate all types of information 
concerning the company, and they 
have to know the right answers. ~ 

In counseling on non-industrial 
problems, a counselor is faced with the 
most difficult part of her work. She 
must always remain impersonal and 
objective in her attitude, and remem- 
ber that she is working for the com- 
pany. She has to learn to refrain from 
diagnosing and prescribing remedies 
for the astounding number of physical 
ills women present to her. And she 
has to remember where her job as a 
counselor begins and ends, or soon 
she will find herself weighted down 
with all the family troubles women 
have presented to her. 


Cy, 


Common Sense Advice 


Regarding health problems, coun- 
selors advise proper rest, diet, and hy- 
giene, both physical and mental. For 
problems involving emotional ties, the 
counselors have definite courses of 
action to follow. If a new situation 
arises and the counselor cannot classify 
the problem into the wide range of 
situations already covered, she takes 
the matter up with her chief counselor. 
If a satisfactory solution is reached, 
the action is adopted as procedure. 

In this way, the counseling activities 
are constantly expanding. The more 
answers obtained, the fewer problems 
seem to develop into serious situations 
which eventually lead to terminations. 

Personal difficulties, job troubles, 
and problems of the masses—a coun- 
selor hears all. It is to the company’s 
advantage that she does, for she gains 
an insight into what employees in the 
plant are thinking. She can help 
management in determining employee 
needs, in establishing services to meet 
those demands, and in formulating 
policies that govern the employees. At 
Convair, counseling is an aid to pro 
duction and to the women—particu- 
larly to those who do a full day’s work 


on the assembly line and then resume 


their roles as wives or mothers. 
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Better Handling for Lower 
Costs Now and Post-War 


HARVEY a. ERDMAN, Technical Assistant to the Vice-President, National Screw & Manu- 


facturing Company, Cleveland 


A CAREFULLY PLANNED materials 
handling system, operated with a 
minimum of manpower, has made it 
possible for the National Screw & 
Manufacturing Company, Cleveland, 
to meet the tremendously increased 
demands for fasteners by war indus- 
tries without losing sight of costs. 
Moreover, this efficient handling pro- 
gram places the company in a highly 
favorable position for the competitive 
post-war period. 

Five separate conveyor systems, 
power trucks and tractors, and over- 
head cranes supply the answer to the 


ana ae 


j al 


Mechanized handling at the National Screw plant 
begins, as it should, with receipt of raw material. 
A gantry crane of 1000-lb. capacity is used to un- 


company’s problem for efficiently han- 
dling more than 175,000 pounds of 
fasteners daily. This is a total of about 
14,000,000 units daily of a number of 
types, ranging from rivets to close-tol- 
erance aircraft fasteners. 

Efficient movement of materials is 
of extreme importance in the bolt and 
nut industry, because all fasteners re- 
quire a considerable amount of han- 
dling. Products like close-tolerance 
bolts and screws, which are ground 
to a tolerance of 0.0005 inch, must 
pass through 20 separate operations, 7 
inspections, and 5 washings before 
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they are ready for shipment. Efh- 
ciency of the handling system in a bolt 
plant is naturally one of the important 
factors in determining unit costs. 
Handling at the National Screw 
plants is done with a minimum of 
manpower. Raw material is received 
at Plant No. 2 in carload lots. Freight 
cars are unloaded with a gantry crane 
of 1000-Ib. capacity. The crane travels 
the entire length of the storage yard, 
which is about 1000 feet long and 50 
feet wide. Three workers handle this 
job. One operates the crane; the sec- 
ond loads the coils on the crane; and 





load freight cars and remove coils of wire to storage. 
The storage yard, which is 50 feet wide by approxi- 
mately 1000 feet long, is seen in the background 
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From storage yard to cleaning 
house via power lift truck. The 
truck boom has been loaded with 
close to a ton of wire 





Bridge crane does all the han- 


dling there is in the wire-drawing 
department. Here the operator is | 
stripping a coil of wire from the 
block after it has been drawn to 


the proper diameter 
Four 


the third removes the coils from the solve 
crane at the storage plant. pounc 
When raw material is neéded in the anoth 
plant, it is hauled into the cleaning 
house by a lift truck which hasaca | (p¢ 
pacity of 2000 pounds. In the cleaning consta 
house a gantry crane lifts the coils on plant 
a hairpin hook. The crane handles the therefc 
coils as they pass through two vats s in t 
filled with seid, a water rinsing vat, a ond t 
lime vat for coating the rods, and a No. 1 
baking vat. The cleaning house is over loaded 
100 feet long and 40 feet wide. wire. | 
From the cleaning house the coils ig 
are transported by lift trucks to the “ 
wire-drawing department. A series of 
small bridge cranes then place the 
coils upon reels. After the wire has ic 
been drawn, it is stripped off the blocks 2 
by the bridge cranes and loaded on fasten 
the buggies. The buggies, of 4000-Ib. falls 
capacity, are hauled by tractors to 4 and p 
loading platform. At this point the machi 
buggies are loaded on a trailer for torial 
shipment to Plant No. 1, where the inche: 
manufacturing operations on the fas- inches 
teners are performed. The two plants Weig 
are about | mile apart. fasten 
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Four conveyors of the monorail, single-chain type 
solve the problem of handling more than 175,000 
pounds of fasteners daily from one department to 
another in the multi-story buildings of the National 


One truck, provided it is kept in 
constant use, can handle three inter- 
plant shipments. Three trailers were 
therefore purchased. While the truck 
is in transit with one trailer, the sec- 
ond trailer is being unloaded at Plant 
No. 1, and the third trailer is being 
loaded with wire at Plant No. 2. The 
wire, by the way, remains on the bug- 
gies until used. 


Wire Lifted by Crane 


In the header department, where 
the first operation is performed on a 
fastener, a monorail crane, using chain 
falls, lifts the wire from the buggies 
and places it on the reels of the header 
machines. After being headed, the ma- 
terial is dropped into toteboxes 18 
inches long, 12 inches wide, and 5 
inches high. They are made of steel. 
Weight of totebox when loaded with 
fasteners runs between 80 and 100 
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Screw plant. 


pounds, depending on the type of 
product. 

Toteboxes are loaded on a platform 
and hauled by tractors to a weighing 
scale. The weighing scale is located at 
a loading station of an overhead chain 
conveyor. 

After the material has been weighed, 
the toteboxes are placed on the con- 
veyor and moved to the washing room. 
Here the material is washed and 
dropped into the same toteboxes, again 
loaded on the conveyor. The destina- 
tion of the material from the wash- 
ing department varies considerably. 
For example, a carriage bolt merely 
travels to four departments, whereas 
some other types of fasteners travel to 
more than 20 departments. 

Four conveyors take care of this 
transportation through fabricating de- 
partments. All four are of the over- 
head chain type and are equipped with 
steel frame baskets or carriers which 
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Steel frame carriers of double-deck 
construction are designed to hold two toteboxes 
each. Conveyors serve double purpose of moving 
materials and providing in-process storage 


have an upper and a lower deck. Car- 
riers are designed to hold two tote- 
boxes each. 

Brief descriptions of the four con- 
veyors follow: 


1. Header department conveyor— 
1200 feet long—has 257 baskets and 
so can carry 514 toteboxes of mate- 
rial. ‘Terminus, third floor of building 
4, roll thread department. 


2. Heat-treating department con- 
veyor—1321 feet long—has 275 bas- 
kets, with total capacity of 550 tote- 
boxes. Begins in roll thread depart- 
ment, travels via various buildings and 
departments to the heat-treating de- 
partment on the fifth floor of build- 
ing 12. 


3. Plating ae conveyor— 


800 feet long—has 167 baskets, can 
carry 334 toteboxes. Meets heat-treat- 
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ing conveyor at a special shipping de- 
partment where work which needs 
plating is transferred. Although com- 
paratively short, it serves five floors. 


4. Roll-thread department conveyor 
—700 feet long—has 159 baskets, can 
carry 318 toteboxes. Serves only the 
roll-thread department, then moves 
material to washing machines on the 
third floor of building 1. After wash- 
ing, it is placed on the heat-treating 
conveyor and moved either to the heat- 
treating department or to the stock- 
room, as the case may be. 


There is no need to describe in full 
the somewhat devious paths taken by 
each of these four conveyor systems. 
Suffice it to say that they serve fabricat- 
ing departments in a dozen multi- 
story buildings, and make it possible 
to dispatch material with ease and 
speed. Two men man each of the four 
systems. 

The fifth conveyor system, known 
as the shipping department conveyor, 
is a comparatively small one, only 40 
feet long. It is driven ‘by a 5-hp. 
motor. This conveyor differs from the 
other four because it was designed 
to move cases of fasteners from the 
first floor of building 12 to between 
the second and third floors of the 
same building. Here the cases are 
loaded into freight cars for, shipment. 

The handling of a machipe bolt pre- 
sents an excellent illustration because 
it requires little handling compared 
with other types of fasteners, yet makes 
utmost use of the conveyor systems. 
The machine bolt begins its journey 
in the header department and is re- 
moved on the third floor of building 
4, where it is threaded. 

After the thread rolling operation 
is completed, the machine bolt is 
placed on the roll-thread department 
conveyor and carried to the washing 
department. From the washing room 
it is directed to the heat-treating de- 
partment located on the fifth floor of 





Fasteners, after heat-treatment, are removed from air draw furnace 
by bridge crane. As soon as cool, they will go by overhead chain 
conveyor to stockroom, to plating, or directly to shipping department 


building 12. After heat-treating it 1s 
placed on the plating department con- 
veyor on the fifth floor of building 11. 

From this point the conveyor trans- 
ports the machine bolt to the plating 
department on the first floor of build- 
ing 17. It is then directed to the bolt 





The American Way 


If sixty million men had jobs at soldiering, they wouldn't 


give anyone a higher standard of living. 


It's loaves of 


bread, units of housing, wardrobes, schools, autos, radios, 
clothes, and everything we need. When these things are 
produced at lower and lower cost, we make a frontal 
attack on the high cost of living, and consequently con- 
tribute to better standards of living. 


Henry ]. Kaiser 
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shipping department on the fourth 
floor of building 11. Here the bolts are 
packaged and cased. Cases are hauled 
to a gravity conveyor which caries 
them to the shipping room on the 
first floor of building 12. 

Prior to the installation of the con- 
vevor systems, power trucks were used 
to move materials from one depart: 
ment to another. Work was often mis- 
placed, and considerable production 
time was lost. This no longer hap- 
pens. Each totebox contains a travel 
ticket which identifies the product 
and directs it through all operations. 
And not to be overlooked is the fact 
that the conveyors absorb a tremen- 
dous number of toteboxes which are 
in transit, and as a result less storage 
space is required. 

Under the old system, elevators were 
in constant use, and had to be oper 
ated on two 10-hour shifts. Now they 
work only one shift, and are available 
for rush orders. 
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VISUAL AIDS 


In Employee Training 


RICHARD R. TRYON , Assistant Editor, Factory 


Two OF THE BIGGEST PROBLEMS on in- 
dustry’s shoulders for several years 
after the war will be the job training 
of returning soldiers, and the building 
aid maintaining of sound attitudes 
among all employees—at a time when 
wat-end confusion and disappoint- 
ments may strongly tend to produce 
attitudes of an opposite direction. 


Both are problems whose solution may 
be powerfully aided by increased in- 
dustrial use of motion pictures and 
other pictorial devices collectively 
known as “visual aids.”’ 

Effective use of these training de- 


vices, however, on a scale sufficient to 
match the magnitude of the problems, 
calls for better understanding of the 
whole subject of visual aids, including 
equipment, materials, and teehniques. 

To deal adequately with visual aids 
in employee training, the industrial 
user must be thoroughly familiar not 
only with motion pictures, but also 
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with the other forms of visual teach- 
ing devices, including slides, slide 
films, projected opaque pictures, en- 
larged photographs, wall charts, scale 
models, and even the line cuts and 
halftones that are common to text- 
books and manuals. He will discover 
that the four main categories of the 
use of visual aids for employee instruc- 


tion are induction, job _ training, 
morale, and health and safety. Fur- 
ther, job training with visual aids 
breaks down into three subclasses— 
job operation, simplification, and up- 
grading. By extension, it includes also 
the training by one company of an- 
other company’s employees, as in the 
use and servicing of the former’s prod- 












ucts. In addition, job training deals 
with the education of foremen and 
other supervisory employees as wel} 
as with non-supervisory workers, 

In all these categories, visual aids 
have been performing an outstandi 
helpful function, and they may be e 
pected to make increasingly important 
contributions in the future. 





Initial Considerations in Visual Aids 


To take stock of an individual com- 
pany’s use or potential use of visual 
aids in employee training, the first 
step—whether taken by top executive, 
personnel director, superintendent, or 
foreman—is to consider the specific 


problems of his company or depart- 
ment which are plainly in the sub- 
ject’s scope. Simultaneously, the cost 
of these problems, if left unsolved or 
only partly solved, should be meas- 
ured; conversely, the value may be 





1. Motion Pictures 


large auditoriums. 


2. Slides 


3. Strip-slides 


PRINCIPAL TYPES 


Whenever it is desirable to show a continuous flow of action, 
motion pictures are in a class by themselves. Continuous motion is 
frequently recommended for teaching the operation of machinery, 
and for dramatic presentations of morale building themes. 

Standard-size movie films are 16 and 35 mm. For most purposes 
one is as good as the other, but the latter is preferred for use in 
Films with sound cannot be used on silent pro- 
jectors, but silent films can be used with sound projectors. 


Lessons may be presented also by pictures projected from a 
sequence of individual slides. These may show successive stages 
of a process or theme but without the illusion of motion. 
either of glass or of mounted films, are convenient when it is desired 
to concentrate attention on individual scenes for indefinite periods. 

Projectors for slides come in sizes to accommodate audiences of 
50 to several hundred persons. Original pictures may be made with 
still cameras. Written or printed text is easily added. 


Slides, 























Sequences of 50 to 150 scenes are joined into a single film when 
strip-slide equipment is used. This has the advantage of preventing 
mix-ups or undesired omissions. Often the sequence is arranged to 
synchronize with recorded sound, but any scene can be prolonaed. 

Rolls of strip-slides are compact and convenient for storing. Pro- 
jectors are adequate for showings up to several hundred people. 


4. Opaque Projections 


Ordinary photographs or printed material such as magazine 
clippings may be projected on enlarged screens by use of opaque 
projection equipment. Simplicity and convenience of equipment and 
materials are among the advantages, but greater room darkness is 
required. Usual projection range maximum is about 35 feet. 


5. Other Types 


Enlarged diagrams, photographs, charts, drawings, and cartoons 
are all useful forms of visual aids for specific purposes. So also are 
overscale and underscale models of machinery, machine parts, 
or tools. Illustrations in manuals and textbooks likewise are visual 
aids and have an important function to perform. 
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estimated of the possible achievement 
of something approximating a com. 
plete solution. 

Obviously, the number of employees 
constitutes the first factor of deter 
mining the size of the problem. Hence 
it is logical for an executive to begin 
by estimating how many workers will 
be on his company’s or his depart 
ment’s payroll during a specified series 
of post-war years. From the standpoint 
of training for sound attitudes 
(morale), that will be the number of 
individuals with whom the company 
or department must deal. 

Next, make an estimate of the 
number of returning veterans or other 
new employees who will be absorbed 
in the same time. To them add the 
number of present employees who 
probably will be shifted in their jobs, 
and any other expectable turnover. 
The combined total represents the 
main number of employees who will 
need major or minor training, possibly 
with visual aids, in the matter of job 
skills. 

At this point ask: How costly will 
it be if these people are not properly 
trained for skillful execution of their 
jobs; or how costly will it be if they 
are trained by present methods? 

Then ask: How costly will it be if 
either or both new and old employees 
are, for want of adequate morale train- 
ing, left to develop unsound and un- 
cooperative attitudes? 

Finally ask: What good does it do 
to teach high efficiency in job skills, if 
the improvement in capacity is to be 
offset or nullified by an unfriendly 
attitude on the part of the possessor? 

Thus it is indicated that job train- 
ing and morale training are economic- 
ally inseparable; that no part of the 
general problem of employee training 
can be considered adequately without 
considering its relationship to all the 
other parts. Another example of this 
relationship may be found by consid- 
ering the extent to which morale train- 
ing may reduce employee turnover, 
and thus reduce the size of the job 
training program. A number of com- 
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Scene from training film produced by Carnegie- 
Illinois Steel Corporation shows workman demon- 
Other signals are shown 


strating signal to hoist. 


have found that morale training 
as been worth its cost in this cate- 
gory alone, in addition to its value in 
other directions. 

Likewise, it is just as true that ade- 
quate job training tends to reduce 
the problem of morale, and so does 











adequate training in health and safety. 
But the observable fact remains that 
it is far from impossible for a workman 
to have job skills of the highest order, 
plus health and safety, yet have an 
attitude toward company and _ boss 
that is seriously unreliable or hostile, 





follows: 


much as 40 percent. 


increased about 25 percent. 





THE POTENCY OF PICTURES 


How much the use of visual devices can contribute to the 
process of training industrial employees, depends on the 
nature of the subject, the quality of the device, the skill of the 
teacher, and the mentality and attitude of the persons to be 
taught. Based on experience of public school teachers, how- 
ever, it is estimated that the potency of visual aids is as 


1. Interest of students in the subject at hand is increased as 
2. The range of immediate understanding of the subject is 
3. Time for completing a course is reduced about 25 percent. 


4. Amount of information retained for as long as a year is 
increased approximately 35 percent. 


in supplementary pictures in background. 
a 2l-page catalog to list all the visual aids this 
company uses in its employee training program 
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whether there exists in other fields 
any justifiable basis for it. Thus, al- 
though morale training has a relation- 
ship to other training, it also has an 
independent standing of its own. 

In measuring the size and serious- 
ness of the employee training problem 
as the first step in applying visual aids, 
consideration is given also to the men- 
tal caliber of the groups to be trained. 
Some companies, happily, are able to 
fill their payrolls almost entirely with 
persons of higher-than-average men- 
tality—people who absorb knowledge 
readily, whether pertaining to job 
skills or to other subjects such as 
sound employer-employee _ relation- 
ships. This makes easier the task of 


- training, whether visual aids are used 


or not, but it does not lessen the need. 

On the other hand, there are many 
concerns with large numbers of em- 
ployees who find it difficult to learn 
correct methods or correct attitudes for 
themselves, and who are correspond- 
ingly difficult for management to 
teach. For training such personnel, 
visual aids are an especially welcome 
auxiliary, because pictures can transmit 
certain types of mental concepts far 


lll 


























than words can. 

Hence the degree of necessity’ for 
the use of visual aids tends to increase 
in inverse ratio to the intelligence quo- 
tient of the classes to be taught. This 
does not mean it is recommended that 
visual aids should not be used with 
groups of a high mentality. On the 
contrary, visual aids are usually just 
as relatively helpful to groups of high 
intelligence as to those of low. How- 
ever, it does mean, for example, that 
an executive might reasonably classify 
a certain visual aid as a luxury item 
if the potential users, by virtue of 
high intelligence, could get along with- 
out it, but might classify it as a neces- 
sity if the potential users were persons 
of below-average intelligence. 

Other points to consider in the 
program-fitting stage include the need 
for measuring the extent to which 
visual aids may simplify and improve 
the induction process for new em- 
ployees, and the extent to which pic- 
torial methods may increase the effec- 
tiveness of health and safety measures. 


Choosing What Is Best 
in Aid Materials 


In the final shaping of a visual aid 
program for employee training, it is 
necessary to consider simultaneously 
both the general outline of the pro- 
gram objectives and the specific aids 
that may be obtained to fit the pur- 
pose. It is necessary also to consider a 
number of other factors, including 
auditorium or other exhibition facili- 
ties, and the adequacy of the person- 
nel and training staff. 

There are ready-made visual aid 
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more clearly, quickly, and indelibly 


materials for sale or for rent that are 
suitable for most needs of most in- 
dustrial companies. Motion picture 
subjects may be counted by the hun- 
dreds. Strip-slides are equally numer- 
ous. Other large reservoirs of materials 
are available as individual glass or film 
slides, and in the form of photographs, 
wall charts, and printed pictures. 

To obtain what is needed for a 
specific company’s program is rela- 
tively simple, once it is known fairly 
clearly just what the needs are. In 
the process of program building, there- 
fore, it is helpful to study the numer- 
ous catalogs of materials, such as mo- 
tion pictures, and their uncataloged 
alternatives, such as wall charts and 
models, as a supplementary method of 
discovering what is needed by the 
prompting that comes from discover- 
ing what is available. : 

There are several dozen commercial 
producers with catalogs available for 
the asking. Quite a number of com- 
panies also have visual aids to lend, 
to help explain the uses and servicing 
of their products to employees of other 
concerns. 

Many of the visual aid materials 
are accompanied by an _ instructor’s 
manual, and some have leaflets for 
study by employees in or out of classes. 


Transparent plastic working mod. 
els are the newest type of visug] 
aid and are highly effective ag 
teaching device because they en. 
able students to see internal paris 
of a mechanism in motion. Hydro. 
vac brake system (below) is 
among many plastic models used 
for instruction at U. S. Army’s 
Aberdeen, Md., Proving Ground, 
Model of a lens and prism set-up 
for M10 range finder (left) com. 
bines the transparency of a plas. 
tic with an additional gain in visi. 
bility made possible by making 
the set 10 times normal size 






A complete kit of materials may in- 
clude four items—a motion picture to 
give a preliminary or follow-up study 
of the subject in action, a strip-slide 
or set of slides for concentrated study 
of the salient points, an_ illustrated 


manual, and an illustrated set of 
printed study material. 

Despite the range of ready-made 
materials, there are some purposes 
for which only a custom-built set can 
properly fill the need. This applies 
most frequently to induction training, 
because the details of induction sub- 
jects necessarily vary among different 
concerns. Although it is also good 
practice to show standardized aids for 
morale purposes at the time of induc- 
tion, the true induction aid deals with 
the unstandardized details of such 
subjects as company policies, union 
relations, grievance procedure, locker 
accommodations, and insurance. 

Prices for visual aids vary greatly, 
to the extent that they are governed 
by production costs, market demand, 
and similar factors. A custom-built in- 
duction motion picture film may cost 
the user from $5000 up. A custom- 
built morale film is likely to cost from 
$25,000 up. But a single copy of 4 
ready-made movie such as the U. S. 
Office of Education’s film to teach 
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One of the most practical of visual aids for giving 
n- instructions in a production routine such as assem- 
to bly is the isometric drawing. Above, an application 
dy of this technique as used in engineering department 
le of Douglas Aircraft Company. (Model shown is now 













obsolete.) Below, an isometric drawing used for an 
assembly operation. Even inexperienced employees 
find it easy to read and understand such drawings. 
The usual results are not only a short cut in instruc- 
tion, but also greater speed in production 
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Overscale models like this classroom version of a for teaching. Jumbo models of slide rules and mi- 





vernier caliper are an effective form of visual aid crometers also are used widely in employee training 


“Drilling, Boring, and Reaming Work 
Held in Chuck,” is only $18.35. Sim- 
ilarly, a private commercial producer’s 
set of 27 slide-film units, consisting 
of 1606 scenes, on “Fundamentals of 
Shopwork,” costs only $90.50. Many 
visual aids can be rented at still lower 
prices. For example, the National 
Safety Council quotes a price of $1.50 
per day for use of its sound-movie, 
“Danger: Women at Work.” Its 
purchase price is $42.50. 

Although a number of companies 
have made morale films of their own, 
most concerns find it best to rely on 
standardized commercial offerings or 
on the output of certain national 
organizations which offer films to in- 
dustrial users without charge. 

In judging the instructional merits 
of a visual aid, consideration is given 
to a number of factors, some of which 
result from the inherent advantages 
and disadvantages of the respective 
types. Among the special considera- 
tions in this category are the advan- 
tages of the movie in showing contin- 
uous action, and the advantages of 
slides, strip-slides, and other media 
when extended stop-action concentra- 
tion is desired. 
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For example, when it is desired to 
make sure the viewer will memorize 
the precise form of a machine part or 
tool, or when it is desired to have 
the viewer concentrate on a point of 
logic without the distraction of mo- 
tion, a non-motion aid has obvious 
advantages. But when it is desirable to 
show motion in order that the action 
itself may be understood, or for the 
sake of realism, as in the case of cer- 
tain aids for morale building, the mo- 
tion picture is without an equal. 

There are cases, of course, in which 
a basis for sound attitudes can best be 
taught by simply presenting a se- 
quence of argumentation, with or with- 
out accompanying still pictures. But 
with complex or controversial subjects 
it sometimes is advisable to dramatize 
the reasoning, and when dramatics 
are needed, the motion picture serves 
best. This is because dramatized rea- 
soning must maintain an aura of real- 
ism if it is to be convincing, and 
because such realism is full and com- 
plete only when it possesses the 
attribute of motion. 

Realism also requires a number of 
other factors, ham as good acting, 
scenery, and continuity. While gen- 


erally done with human actors, real- 
ism can also be achieved with ani- 
mated cartoons. 


Coming Improvements 
Should Be Anticipated 


Evolutionary forces are at work to 
develop further improvements in vis 
ual aids, and no program planning is 
complete without considering them. 

Foremost are forces impelling im- 
provements in visual aids for morale. 
Other improvements are being devel- 
oped in aids for job training, induc 
tion, and safety and health, but these 
categories already have become so ad- 
vanced that they are less likely to en- 
counter rapid changes from now on. 

In the field of morale, however, 
many experts have been cudgeling 
their brains to discover ways of attain- 
ing greater effectiveness in pictorial 
aids for teaching in the post-war years. 
Spurring them on has been a realiz- 
tion that wartime morale themes are 
useless in peace, and that there is 4 
limit to the reliance that can safely 
be placed on aids that are long on 
appeals to emotion but short on logic 
and ‘exposition. 
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Gradually it is being learned that, 
because emotional appeals may be 
based upon philosophies that are not 
sound, there are non-industrial ele- 
ments that can make stronger emo- 
tional a than are possible for in- 
dustry. That leaves calm reasoning as 
the only alternative for building 
morale. This does not exclude drama- 
tized reasoning, however, in which the 
reasoning is “acted out.” 

Some progress has been made to- 


ward improved visual techniques for 
building morale but all too little by 
comparison with the size of the prob- 
lem. Nevertheless, company planners 
of training programs may surely antici- 
pate that important progress in this 
direction is coming, even if no one 
is certain from what quarters it will 
come. 

In the field of job-training, hundreds 
of new aids may also be expected, not 
greatly different in their technique 


from the other hundreds which were 
put to such effective use by industry 
in wartime, but all of them pointed 
especially for use in retraining returned 
veterans. Also, there will be numerous 
new aids for tcaching supervisory per- 
sonnel new or better ways to handle 
their jobs. Some of these will cover 
such problems as the relationship of 
foremen to returning veterans, and 
the supplementary problem of dealing 
with ra who are psycho-neurotic. 





ww 


Techniques for Training With Visual Aids 


After the general plans for a pro- 

m of visual aid teaching have 
been made, and after the materials 
and facilities have been obtained, 
comes the need for competent tech- 
nique in the act of teaching. This is 
the point at which some companies 
carry on to.a thorough success while 
others get little benefit from their 
visual aid training investment. 

Experience of the successful users 
of training aids shows there are a 
number of general rules applicable to 
all types of industrial training: 


1. Remember that visual aids are 
what their name implies—aids or sup- 
plements. They cannot be a complete 
program in themselves. Build them 


into a program in such a manner that 
they fit the other parts. If skill is 
shown here, the parts will reinforce 
one another, and the impact of the 
whole will reach a maximum. 

Thus, after a general training pro- 
gram has been laid out with due re- 
gard for the relationship of the parts 
to one another—job training, induc- 
tion, morale, and safety and health— 
there should be a specific program for 
each of these groups, as a series of 
“lessons,” following a logical and cor- 
related sequence. ‘Then, for each les- 
son there will be a definite plan of 
action. The patterns will vary, how- 
ever, according to differences in the 
general categories of training to which 
the lessons belong, and according to 





Animated drawings have been used effectively in motion pictures for 
employee training. Photograph shows how this technique is used in 
General Electric Company's movie, “The Story of A-C Welding” 
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the specific problems and objectives 
of the individual lesson. 


2. The teacher must know his busi- 
ness not only in a general way, but 
also with regard to the specific prob- 
lems of each lesson. He must prepare 
himself to understand the subject with 
which he deals, if he is to be able to 
present it intelligently to others. 

This means the teacher must not 
only have a well-organized outline for 
each lesson, but also be able to adhere 
to it. It means further that the teacher 
must, in advance, become familiar 
with all the materials to be used— 
especially the visual aids. 


3. Take care also to prepare the em- 
loyees in advance, as much as possi- 
ble. At the beginning of each lesson 
—which, in some cases, may mean but 
little more than the showing of a mo- 
tion picture—have at least some brief 
form of introduction. Except in rare 
cases, this introduction tells the audi- 
ence or class what to look for, what to 
expect, and its purpose or significance. 
Frequently it is desirable to give all 
members of the audience an advance 
copy of a questionnaire or a discussion 
to start them thinking. 


4. Utilize the principle of repetition 
as much as possible. For example, the 
purpose or point of a lesson may be 
stated in the introduction, again in 
the main body of the lesson, and a 
third time in a summary. ‘Then, it may 
be repeated again and again in subse- 
quent reviews. Both to make a point 
understood and to assure its retention, 
repetition is one of the first rules of 
good pedagogy, and it applies in the 
use of visual aids the same as in any 
other teaching. 

It is highly important in some cases, 
however, particularly in certain types 
of morale training, to change the 
appearance of a point before it is pre- 
sented so many times that its repeti- 
tion inspires nausea or suspicion. An 
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By presenting magnified views in its movie, “Chips,” 
the Warner & Swasey Company has helped teach 
thousands of employees how to be better lathe 


oblique approach, for example, can 
occasionally be substituted for a fron- 
tal attack. 


5. Take adequate precautions to 
avoid distractions. For example, do not 
make a class wait while visual aid pro- 
jection equipment is being loaded, 
unless it is necessary. Do not leave 
any loopholes for slips such as getting 
film in a projector backward. 

If a program is of extraordinary im- 
portance, it is also an excellent precau- 
tion, if possible, to have duplicate pro- 
jection equipment, and extra fuses and 
bulbs ready for use—and someone 
around who knows how to use them. 


6. Provide a sufficient number of 
recesses in every schedule. Remember 
that the mental effort of study pro- 
duces fatigue, and that there is eye- 
strain both in reading books and in 
looking at projected pictures. A change 
of pace from projected aids to class 
discussion and then back to pictures 
is effective in relieving fatigue and 
holding interest. In addition, provide 
at least one full break of ten or fifteen 
minutes in any half-day session; 
oftener if a dry subject is making a 
class restless. 


Using Visual Aids 
for Induction 

When new employees are candi- 
dates for job training, it is optional 
whether they are taken through a com- 


plete induction program before the 
job training begins, or are put through 
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a combination-of proceedings in which 
some induction features are alternated 
with the teaching of job skills. Either 
way, visual aids can form an important, 
even a major, part of the system. 

As used for induction, visual aids 
provide the means of making new em- 
ployees thoroughly acquainted with 
the company, its policies and methods. 
Frequently it is possible to combine 
all the components into a single 
motion picture or series of slides. 

The first purpose, of course, is to 
increase the efficiency of the new em- 
ployee by helping him to learn quickly 
how to conduct himself, and what is 
expected of him. A secondary purpose 
is to make friends with him, and to 
let him know the advantages and op- 
portunities his new job provides. 

The first induction session opens 
with brief introductory remarks by 
the person in charge, to break the ice 
and make the new employees feel that 
induction is a personal rather than a 
mechanized process. Care is taken to 
explain why a visual aid is to be shown, 
and what the viewers should note 
particularly in it. 

The visual aid for induction then 
deals with all the subjects that are 
suitable for the occasion. First, the aid 
contains a second note of welcome. 
Next, it is good sequence to explain 
some of the advantages of working 
in this concern, by general references 
to wages, stability of employment, and 
opportunities for advancement. In de- 
signing this part of the picture and 
accompanying narration, remember 
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operators. Close-ups and accompanying narration 
provide fast and lasting explanations of proper tech- 
niques—in this case, the cutting of metals 


that the appeal of security is greater 
than high wages, and that advance- 
ment opportunities, run a close third. 
Continuity used in the induction 
showing may vary from one company 
to another, but this point is a favorable 
opportunity to introduce something 
about the purpose of the company— 
the function that its products per- 
form in the nation’s economic system. 
Something of the company’s history 
also is helpful, especially if it tends 
to dispel unwarranted suspicions or 
corrects possible misapprehensions. 


Pride in Company 
Is One Objective 


Effort is made to show—without be- 
ing blatant about it—why the new em- 
ployee can feel proud of his new asso- 
ciation. The importance of the prod- 
ucts, or their unusual nature, even 
the bigness of the company are possi- 
ble items in this category. However, 
this is followed by a simplified explan- 
ation of the company’s financial mat- 
ters, showing who gets what, especially 
the extent to which the employee 
benefits as a result of the stockholders’ 
investments, compared with what the 
stockholders get in return. 

Next, the induction aid may re-open 
the subject of wages, security, and 
advancement opportunities from the 
standpoint of the individual new em- 
ployee, explaining these matters m 
greater detail. 

Last, the aid goes into such details 
as the company’s relation with unions, 
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ievance procedure, schedule for pay 
days, locker accommodations, lunch- 
hour arrangements, deductions from 

checks, group insurance, work- 
men’s compensation, and absenteeism 
and tardiness. 

Following the showing of the induc- 
tion aid, a short recess is good psychol- 
ogy, but next on the program the 
highspots of the showing are briefly 
reviewed. 

The foregoing, or part of it at least, 
is usually tied into some form of man- 
ual or other printed matter to be given 
to each employee immediately after 
the induction aid has been shown. 
Here again, however, a visual aid de- 
vice is highly effective—in the form 
of printed illustrations. 


Count on Aids Also 
for Safety and Health 


There are two good reasons wh 
visual aid training for safety and heal 
measures are second in sequence in a 
well-rounded program, and are utilized 
immediately following the _ get- 
acquainted elements of the induction 
routine. First, accidents can happen 
on a man’s first day at work, or while 
he is in job training. Second, added 
emphasis is given to the issue of safety 
and health by having each new em- 
ployee perceive that these are matters 
too important to be deferred. 

Consequently, it is recommended 
that a whole series of possibly six or 
more safety-health subjects be pre- 
sented in visual aid form before the 
new employee goes to his new job or 
into job training. These subjects in- 
clude the importance of not neglecting 
injuries; elements of first aid; caution 
against falling ladders, obstructions, 
and improper lifting; caution against 
unsafe wearing apparel, horseplay, and 
fire hazards. 

Here again the proper use of visual 
aids calls for a tie-in with other teach- 
ing methods. For new employees there 
are class discussions of the subjects, 
with personal demonstrations by the 
instructor of such matters as proper 
weight lifting. Special attention is 
_ to showing not merely what the 
azards of safety and health are, but 
the methods for avoiding them. If, 
for example, safety shoes are needed, 
samples are shown to the new employ- 
ees, and full details given about where 
they can be purchased. 

Proper use of visual aids for safety- 
health training does not stop, how- 
ever, with a program for new em- 
ployees. It goes on persistently with 
a schedule of continued training for 
all employees. 

Perhaps as offen as twice a year, 
there may be general assemblies of 
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SHOULD YOU MAKE YOUR OWN AIDS? 


There‘ are just two ways a company can make visual aids of its 
own. It may use the skills of teachers and photographers who 
may be members of its own staff, whether hired regularly or on a 
temporary basis. Or it may hire a commercial producer of aids 
to turn out the product desired, in consultation with the company’s 
own experts. 


When a commercial producer is used, a general outline of the 
subject to be treated and often a rather complete outline of the 
manner in ,which it is to be treated are supplied by personnel 
executives. Usually the producer will make some constructive 
suggestions, however. " 

Technical details for producing the motion picture, sound slides, 
or other projected aid may be left almost entirely to the producer’s 
technicians. They go over the continuity, or even prepare it. They 
work out such matters as camera angles, and the use of such 
techniques as “wipes,” “fade-outs,” “panning,” “dollying,” “zooms,” 
and “dissolves.” 


Also, at request, they provide actors who look and act more like 
factory workmen than factory workmen can look and act. They 
choose actors or narrators who have voices suited to recording, and 
which are suitable for the roles to which they are assigned. The 
professional producer's experts also handle the details of titling, art, 
scenery, and music. Finally, they provide a studio where some of 
the scenes can be photographed better than is usually possible in 
factory surroundings. 

Many companies make use of services in the manner outlined. 
Others prefer to produce visual aids with their own staffs. Another 
common and successful practice is for a company to use its own 
crew to produce “run-of-mine” visual materials, but to call in a 







































commercial producer when something “extra-special” is needed. 


The decision whether to hire professional talent or to have visual 
aids produced by its own staff is a matter that can properly vary 
from one company to another. The final test is not who does it, or 
how it is done, but how effective the finished product is. 








employees when important showings 
of safety-health visual aids may be 
made, even though only 10 to 30 
minutes are allotted for this purpose. 
However, it commonly depends upon 
the ingenuity of the safety training 
director to find supplementary oppor- 
tunities for using such aids. 

Repeated showings of various 10- 
min. safety-health features in audito- 
riums or in any handy space during the 
lunch hour, especially during bad 
weather, is one effective device. Some 
companies regularly provide semi- 
darkened lunchrooms, where safety- 
health films or other visual aid training 
subjects may be shown, with news 
reels or other items sometimes offered 
as an added attraction. 

For maximum effectiveness, the use 
of projected aids in the safety-health 
group should be correlated to: other 
visual methods such as the use of bulle- 
tin boards for safety-health subjects, 
items in the plant publications, and 
safety contests. 
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Graphic Aids Speed 
Job Training 


For the job training of non-super- 
visory employees visual aids provide a 
means of pre-familiarizing the learner 
with the methods, materials, and ma- 
chines or tools which he will subse- 
quently learn about more fully by the 
act of doing. 

All well-planned .job training pro- 
grams are based on the principle that 
no matter how brilliantly a student 
may absorb knowledge from books, 
pictures, or lectures, his final stage of 
learning comes only when he begins to 
put into practice whatever he has pre- 
viously learned. But the use of visual 
aids is often a great help in speeding 
the preliminary process. It should 
be counted on for that much, but no 
more except in rare cases. 

Accordingly, visual aids for job train- 
ing are best designed and best used 
when they: (1) Establish a recogni- 
tion of the materials, methods, and 
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Producing motion pictures for industry is rarely an 
amateur’s job, as studio scene in the filming of 


machinery to be used; (2) show and 
explain why those materials, methods, 
and machinery are chosen; (3) show 
the correlation of these with other 
units of production—to give apprecia- 
tion of the importance of quality work- 
manship, and to allay any feeling that 
“I make something but hardly know 
what it is.” For all three of these 
purposes, pictures plus words can trans- 
mit ideas more quickly than can words 
alone, and motion pictures are par- 
ticularly helpful. 

Thorough job training with visual 
aids may follow a variety of patterns. 
One of the most,successful begins with 
a brief discussion of the subject of 
the particular session, by the instruc- 
tor. Frequently it is possible then 
to pass around from hand to hand a 
sample of the material or machine 
part to be studied. The purpose of 
such handling is to help the learner 
récognize the same part or material 
a few minutes later when he sees it 
in action in a motion picture. With 
good technique, the instructor also 
takes pains to call attention of the 
class to all special details to watch for 
in the picture. 

Then comes the action picture 
which, in many cases, shows the sub- 
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ject better than would be possible if 
the students viewed the original itself. 
There is no crowding around a single 
machine and instructor, with visibility 
and audibility reduced, and distrac- 
tions present; and the picture gener- 
ally covers the subject more fully and 
in better sequence than is the usual 
tule of lectures. 

But, as soon as the learners have 
seen in action “what happens to 
what,” an expert instructor will make 
use of other visual aids such as slides, 
film-strips, wall charts, models, or en- 
larged photographs, to cover each 
point in greater and more emphasized 
detail. This is the stage when the 
instructor, pointing to a motionless 
picture of a single item, can recall 
to the student’s mind a picture-mem- 
ory of how it worked, what function 
it performed in the subject-as-a-whole. 

Such a class program as this needs 
to be worked out in advance into a 
definite schedule or outline, to keep 
the learning process orderly and logi- 
cal, and to make sure that nothing of 
importance is omitted. 

Frequently it is advisable to com- 
bine some form of written or oral 
examination with each stage of job 
training to make sure how well each 


“American Anniversary” shows. 
quire professional equipment and expert direction 


Best results re- 


student has learned what has been sub- 
mitted to him. This examination pro- 
vides a significant rating of the indi- 
vidual ability of the students, and it 
also indicates when a subject needs 
further study or review. 

In dealing with a subject in which 
there is involved a series of operations, 
it is generally best to go from the class- 
room work on the first operation to 
the actual doing of that operation, be- 
fore going on with classroom study of 
the next stage, and so on with each 
successive operation. 


Using Visual Aids 
to Train Foremen 


Basically, the technique for using 
visual aids in foreman training or in 
an upgrading program is no different 
from that in the job training of non- 
supervisory employees. | Whether 
teaching how to handle the mechani- 
cal parts of a machine, or the human 
parts of a department, or the parts of 
a subject such as chemistry or mathe- 
matics, the use of visual aids follows 
a pattern of logic:, 


1. The general subject is considered 
briefly as a whole. 
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2. It is divided into its component 
s, which are then arranged and 
resented in an orderly and correlated 


seq uence. 


In the training of foremen, visual 
aids are especially effective when they 
are used to open a subject by explain- 
ing what the problem is, preliminary to 
discussion of it, and then to show a 
solution, as a preliminary to discus- 
sion of the solution. 

Good technique in foreman training 
lays heavy emphasis upon the confer- 
ence method rather than that of 
the classroom. The visual aid is used 
not so often to assert baldly, “this is 
how we shall do it,” but rather “this 
is how someone else is doing it,” 
or “this is how certain experts say it 
ought to be done.”” Thus the subject is 
left open to discussion that frequently 
reveals not only that “we can do it, 
too,” but also, “we can do it better!” 

In the use of the oblique approach, 
however, there is still not orale 5 chance 
of opposition unless it is really war- 
ranted, because it is seldom that a 
visual aid for foreman training fails 
to anticipate all serious questions or 
challenges. 


Using Visual Aids 
to Build Morale 


It is in the field of morale that the 
use of visual aids calls for the highest 
skill, both from producer and instruc- 
tor. This is the field that tests the 
ingenuity and foresight of the per- 
sonnel director and of other company 
executives, because it deals with sub- 
jects that often involve employee falla- 
cies and prejudice. Also, it sometimes 
is difhcult to stay clear of alterna- 





tive fallacies issued on behalf of 
management. 

Development of an effective pro- 
gram for morale begins not with an 
examination of possible materials, but 
with an examination of the problems 
to be met. The object is not only to 
ascertain which employee attitudes 
constitute problems, but also to ascer- 
tain the soundness or unsoundness of 
the company’s own attitudes or poli- 
cies in respect to the same subjects. 

Obviously, the director of morale 
training must make certain he does not 
fashion a program that runs into em- 
barrassments. But if he is to achieve 
maximum effectiveness in shaping a 
morale program he must go still fur- 
ther—he will not only seek to discover 
any morale errors on the side of man- 
agement, but also will seek to have 
them corrected. Only when he has 
gone as far as possible in this line of 
action will he be at least partly on 
solid ground in designing the program. 

At this point consideration is given 
to the kind of logic that must underlie 
whatever forms of presentation are 
to be made for attaining or maintain- 
ing a high standard of morale. Wrong- 
ful arguments are hazardous, even 
when they are in support of a rightful 
conclusion. 

After a decision has been reached 
as to what ought to be said, a ten- 
tative outline of a morale program 
may be made. Then the search can 
begin for materials to fit it. But 
here again are difficulties. 

Despite the excellence of numerous 
visual aid materials for morale which 
are available, the range of subjects is 
incomplete, and even among those 
that are suitable there are insufficient 
numbers to, permit hitting any one 
















































subject from many different angles. 

To fill in the blank spots, therefore, 
the administrator of a visual aid pro- 
gram for morale will have to develop 
some aids of his own. These may in- 
clude a motion picture, especially of 
the type that is suitable for use at the 
time of new employees’ induction, or 
it may include a strip-slide film or set ° 
of slides to cover the same purposes. 
Even such items as these will have 
one serious limitation—when they have 
been used once with any group of em- 
— it is undesirable to use them 
with the same group again. 

Such a situation leaves unsolved 
the need for a never-ending system 
of “follow-ups.” This need, therefore, 
may be handled by preparing and 
distributing various other forms of 
visual aids such as cartoons in the 
plant publication, or on the bulletin 
boards, illustrated booklets, and wall 
charts. For example, a wall chart 
showing the distribution of company 
earnings, and used in classrooms or 
posted at bulletin boards, is an effec- 
tive device for building morale. But 
there also are numerous other morale 
subjects which can be taught by similar 
visual aid technique. Pictographs can 
be used to prove the point that the 
company is alert in recognition of 
earned promotions, or to show its 
record - stable employment. 

The use of visual aids to build 
morale cannot be set up as a routine 
for comparatively long duration. ‘The 
outline of fundamentals involved, if 
sound, may need no change for a 
number of years, but the day to day 
application of it will depend on the 
ingenuity of the program director and 
of his sound understanding of the 
issues involved. 
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Specific Methods of Six Companies 


1. Caterpillar Tractor Company. This 
plant has been using visual aids for 
about 20 years in its training program. 
It uses all types—motion pictures, 
slides, models, wall charts, photo- 
graphs, and illustrated texts. It main- 
tains a full-time photographic staff, 
and has equipped the members with a 
camera car. 

For convenience, Caterpillar keeps 
four movie projectors and 12 strip- 
slide film projectors at various parts 
of its plant. 

Having produced “Our Fighters,” 
4s a morale film by combining Army 
and Navy shots with some of its own, 
Caterpillar not only used it in its own 
plant, but took it on tour among doz- 
ens of subcontracting firms. One 
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typical result: It kept a full crew on 
the job at a subcontractor’s brick kilns 
which were used to heat-treat bushings 
for Caterpillar, in spite of the more 
glamorous inducements of a nearby 
shipbuilding yard. 

Caterpillar uses visual aids in all 
its training classes. It buys or rents 
most of them, but never hesitates to 
produce its own. 


2. Warner & Swasey Company. Here 
new employees are started by the show- 
ing of “The Power of a Minute,” a 
sound strip-slide to teach the im- 
portance of time in industrial produc- 
tion. Next, an instructor demonstrates 
in classroom the machine that the 
students are to learn, and again uses 
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visual aids. If, for example, it is a twist 
drill, Warner & Swasey uses a film 
obtained from the Cleveland Twist 
Drill Company. 

On the third day of training, several 
films of the National Safety Council 
are run. The fourth day, Warner & 
Swasey shows “Chips,” a motion pic- 
ture of its own which depicts with un- 
usual clearness the general technique 
and fine points of operating a lathe 
correctly. 

Three men spent 18 months on 
the road showing this film to com- 
panies in all parts of the nation. An 
estimated 120,000 persons have seen 
it. Among many continuing users— 
Caterpillar Tractor. 

Warner & Swasey also has shown 
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upward of 15 films in its large cafeteria, 


mostly war-morale, and safety and 
health. 


3. Aluminum Company of America. 
A special feature of Alcoa’s visual aid 
program is the job it does teaching 
employees of other companies how to 

‘ use Alcoa’s products. In ten motion 
pictures it covers every standard process 
for working with aluminum. The com- 
bined running time for the ten pic- 
tures is almost four hours. Accompany- 
ing each film is an illustrated booklet 
to provide a follow-up element of 
training. 

Highly practical for on-the-job train- 
ing is another Alcoa visual aid—a chart 
to be hung on a shop wall, reproducing 
the precise colors of the flame that 
should be used .for: different types of 
aluminum welding. 

For training its own employees also 
Alcoa makes extensive use of visual 
aids. One of its movies, “Unfinished 
Rainbows,” which tells the history of 
the company and its product, is shown 
to new employees as early as possible. 
Then its own how-to-do films, and 
others dealing with machine work and 
shop practices, put out by other man- 
ufacturers and the Office of Educa- 
tion, are fitted into the instruction 
program. Numerous charts and slides 
also are used. 

About twice a month the public 
relations office sends to the manager 
or personnel executive of each Alcoa 
plant an announcement of morale pic- 
tures available. Titles listed are those 
that the public relations office has 
selected after carefully considering 
the material they contain. From these 
lists, the plant executives may choose 
as many pictures as needed to fit suit- 
able occasions. Recently most of these 
have come from the Army and Navy. 


4. Lincoln Electric Company. At this 
company there is special emphasis on 
visual aids in books. Typical is Lin- 
coin’s own text on welding, which 
uses 1810 illustrations to make its 
points clear. 

This company does not neglect 
projected aids, however. It has eleven 
slide-film subjects dealing with weld- 
ing, to help train users of its products 
who are unable to attend its schools. 

In addition to the slide-films, Lin- 
coln has a silent motion picture on 
welding, and has added another, in 
color and with sound, to succeed it. 

Upward of 25,000 students have 
benefited from the visual aids used 
in the welding school. Lincoln regards 
these aids as timesavers for the other 
elements of the 120-hour course. Total 
time for showing the aids is about two 
hours, allowing for some flexibility. 
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5. Carnegie-Illinois Steel Corporation. 
Although each plant has its own 
variations, the formulas for all are 
much alike, generally beginning with 
the showing of introductory sound- 
slide films at the time of induction. 
Even the office workers have an in- 
duction film, “You and Carnegie- 
Illinois,” which in its fundamental 
plan is much like the others. 

Pictorially, and with recorded narra- 
tion, this induction film lists and ex- 
plains the company’s provisions for 
its employees’ welfare; the routine 
that all employees are expected to fol- 
low, such as arrival time, time allot- 
ted for lunch, and procedures of office 
practice; and finally explains why there 
is importance in every job, especially 
at a time of great war effort. 

In job training many visual aids are 
used also. The company provides 38 
films for machine shop work, and 12 
on the subject of electricity, for ex- 
ample. Its extensive use of visual aids 
for job training is particularly sig- 
nificant in view of the fact that Car- 
negie-Illinois does not think of it as 
being extensive; instead, it insists that 
its job training is largely built on an 
upgrading policy in which men get 
their knowledge of various jobs they 
hold by having previously served as 
assistant or in some related post of 
lower capacity. 

The list of movies and strip-slide 
films this company uses for foreman 
training includes 23 subjects. For ex- 
ample, one film “directs attention to 
the job with too many responsibilities 
and how such jobs can be broken down 
into smaller responsibilities for more 
efficient service.” Another “covers the 
foreman’s responsibility for and obli- 
gations to his men, with many sug- 
gestions and tips for handling men 
tactfully and diplomatically.” A third 
provides “an introduction to the 
standard cost system for supervisors; 
covers elementary terms and proce- 
dures, and shows supervisors how to 
read cost sheets.” 

Twenty-one pages of a stencil dupli- 
cated booklet are required to list and 
describe briefly all the visual aids that 
are stock items at Carnegie-Illinois. 
Plant managers, departmental heads, 
and training directors choose from 
this list according to their needs. A 
substantial number of the aids were 
produced to meet Carnegie-Illinois 
specifications. The others were pur- 
chased from professional producers and 
from other company producer-users. 
Several of Carnegie-Illinois’s own fore- 
men training films have been made 
generally available to other industries 
through the medium of a distributing 
concern. 

Under the heading of health and 


safety, the company has 33 slide 
films and seven motion pictures, 

For morale, it has made wide ug 
of Army and Navy films. When large 
attendance is desired it has been found 
advantageous to combine a film shoy. 
ing with other events into a fair] 
elaborate program. Thus, on las 
Fourth of July the Army pictute 
“Why We Fight,” was combined with 
a concert of the employees’ band of 
the Homestead plant, to make a pro- 
gram in the Homestead city stadium, 
More than 2200 employees attended, 

Recently, the personnel and train. 
ing staffs have been developing a visual 
aid program to assist in the reemploy- 
ment of veterans. Already the com. 
pany has taken back about 2000 former 
employees released from the mili 
services, in addition to several hun- 
dred other veterans who were not for- 
mer employees. 


6. Ford Instrument Company. This 
company began using projected visual 
aids in 1941, and now considers 
them permanently established as train- 
ing routine. In job training, however, 
it regards them only as a supplement 
to other classroom work, and to ves- 
tibule practice on real machines. 

While the importance of the contn- 
bution to a trainee’s knowledge made 
by films is not overlooked, here the 
training executive believes that one of 
the greatest values of the films comes 
from the physical and mental relief 
that they provide for students when 
used at frequent intervals in a training 
program. ‘This is sort ge import- 
ant in Ford Instrument’s classes for 
upgrading because many of the men 
attending these sessions have imme 
diately before spent a 10-hour day in 

roductive labor. The upgrading classes 
ast three hours and are conducted 
twice a week. 

Most of the training films used in 
this plant are those prepared by the 
U. S. Office of Education, but a num- 
ber of others on similar subjects, on 
health and safety, and on morale, also 
are used. 

Special stress is placed on mathe- 
matics, because this company found 
that a great cause of materials waste 
and one of the greatest causes of 
wasted time was the average employee s 
inadequacy in simple mathematics. To 
help cure this defect, a special series of 
mathematics lessons was devised as 2 
correspondence course in which hun- 
dreds of employees have participated 
voluntarily. In addition, added em- 
phasis has been given to this subject 
in classroom work. Here the out 
standing visual aid is an 8-ft. slide rule 
to help demonstrate to students more 
clearly the intricacies of this device. 
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The Place of the Training 
Director in Industry 






M. F. STIGERS, Associate Professor, Trade and Industrial Education, Purdue University, 


Lafayette, Ind. 


How LarcE should an industrial or- 

ization be in order to justify having 
4 full-time training supervisor or 
director? To whom should an indus- 
trial training director report? 

These two questions were asked of 
approximately 55 persons all occupy- 
ing responsible positions in industrial 
taining programs. A total of 47 re- 
plies were received. 

In answer to the first question— 
How large should an industrial organ- 
ization be in order to justify having a 
full-time training supervisor or direc- 
tor-—most of the replies indicated 
that the number of employees was 
only one of the factors to be consid- 
ered. Some of the other factors are 
whether the organization is expanding, 
static, or contracting; nature and com- 
plexity of product; average level of the 
initial skill of the workers; extent of 
personnel turnover; diversity and com- 
plexity of skills required. 

The opinions regarding the mini- 
mum number of employees to justify 
having a person assigned to a training 
program on a full time basis are shown 
quantitatively below: 


Employees necessary to 

justify a full-time 
training director 

50 

200 

400 

500 

800 | 

1000 

2000 

25000 


A slight majority (18 out of 35) of 

ose naming a figure favored a num- 
ber of 500 or fewer. If 800 employees 
or fewer were considered minimum, 
the score would be 21 out of the 35 
expressing an opinion. If 1000 or 
fewer were considered, the score would 
be 28 out of 35, or 80 percent. 

Replies to the second question—To 
whom should an industrial training 
director report?—were even more in 
agreement. Twenty-seven of those re- 
plying believed the training director 
or supervisor should report directly to 
the works manager or to a similar 


Replies favoring 
this figure 
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oficer of management. Ten favored 
having the training director report to 
the personnel manager. Six said either 
policy was satisfactory under other 
satisfactory conditions. Two named a 
committee, and two others favored 
having the training director report to 
the vice-president in charge of indus- 
trial relations. 


Comments Show Trend 


Some representative opinions are 
sufficient to reflect the trend of think- 
ing. It is significant that most of those 
favoring having the training director 
report to the personnel manager 
wanted the personnel manager to be 
sympathetic to training, and close to 
the productive operations. A few typi- 
cal opinions follow: 


“We have been forced to the con- 
clusion that, in so many plants, train- 
ing has been almost divorced from 
specific production results. Too often 
‘schools’ are operated that bear little 
direct relation to actual production 
and measurable accomplishment.” 


“Training rarely functions in an in- 
dustrial plant unless there is a line 
application. In too many plants the 
position of the training director under 
the personnel manager is such that he 
has little influence over line perform- 
ance of its training responsibilities.” 


“It seems logical where the philoso- 
phy of training is to be a responsibility 
of the line organization, and the train- 
ing director is created to aid the line 
organization in carrying out that re- 
sponsibility, a newly created training 
director will have greater acceptance 
and hence be able to accomplish more 
results by reporting to the top man 
in the organization.” 


“From what I have observed, I 
think training has been most effective 
where it has been directed by the 
works manager or his equivalent.” 


“A training director who would 
make his program a success should re- 
port directly to the works manager if 
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his programs are to carry the necessary 
prestige to make them successful. In 
rare instances is a personnel manager 
or an industrial relations director ca- 
pable of selling or understanding what 
is needed to make a success of a train- 
ing program.” 


“If the personnel director is, in 
effect, a vice-president, or has some 
equivalent rank which places him close 
to the operating side of the business, 
there would be no hesitancy on my 
part in saying that the training director 
should report to the personnel director. 

“If the caine aanihes is in a 
staff capacity and the operating pro- 
cedure keeps him isolated from the 
activities of the works manager or pro- 
duction vice-president, I should feel 
that the training director should re- 
port to the production organization in 
order to function really effectively. His 
major job is to change the viewpoint 
of the production organization to a 
stage where these men realize the pro- 
ductive necessity for systematic and 
organized means for developing skill 
and knowledge.” 


“IT have worked under both set-ups. 
Personally I’ll guarantee twice as much 
in results reporting to the manager as 
to the personnel director. The major- 
ity of personnel men are not sufh- 
ciently training-conscious to justify a 
program under their guidance.” 


“So far as the person to whom the 
director should report, I have always 
looked upon training as a personnel 
function and therefore the director 
should be a part of the organization of 
the personnel director. It is true, of 
course, that organized group training 
of supervisors and other executives in 
manufacturing organizations, for ex- 
ample, to be effective must be coordi- 
nated with management policy and 
therefore conducted under top man- 
agement direction. However, as the 
personnel director is a staff assistant to 
top management, as a part of his or- 
ganization the training director can 
certainly function normally and nat- 
urally in this way.” 
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Self-Service Stockrooms 


Twelve of 19 stockrooms at Bell Telephone Laboratories are self-service 


R. H. WILSON, General Service Manager, Telephone Laboratories, Inc. New York 


SELF-SERVICE STOCKROOMs in indus 
are practical, in the experience of Bell 
Telephone Laboratories. Not only do 
they require fewer stockkeepers than 
those of the conventional window- 
service type, they also save employees’ 
time spent waiting at the window 
—and this, in many plants, can easily 
tun into thousands of man-hours 
annually. 

Self-service operation in industrial 
stockrooms is an entirely new field, 
whereas in some phases of the retail 
trade it is recognized as an essential 


122 


method of operation. wey its 
rapid rise in retail stores was partly due 
to the instant response with which it 
was received by the general public, 
the principal reason the retail stores 
turned to this method of operation 
was the decreased cost of operation. 
From the standpoint of the customer, 
the advantages of retail store self- 
service are many; he is better able to 
see all the items carried, quickly de- 
cide what is necessary, and leave with 
the purchase without. the usual wait 
caused by the clerks being busy with 


other customers. At the same time 
the store manager finds that more time 
can be spent in checking the inven 
tory, arranging materials, and prepat- 
ing his requisitions—and still he can 
operate with much less personnel 
than previously required. 

When the benefits derived from the 
use of this method in retail stores are 
reviewed, there appears no reason why 
industrial stockrooms should not be 
able to operate more economically and 
efficiently, and provide better service. 

Industrial managements have fought 
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authori 
material 


of the innovation, however, princi- 
because they are afraid that when 
employees help themselves to stock 
the result will be an increase in un- 
guthorized consumption and a lack of 
material when it is most needed. 


No Abuse of Privilege 


This theory has been accepted be- 
cquse mo actual test was made to 
prove it false. However, for the last 
4 years Bell Telephone Laboratories 
has operated 12 of its 19 stockrooms 
on this basis, with $2,000,000 worth 
of stock dispensed annually. During 
this period there has been no increase 
in the out-of-stock condition; sub- 
stantial savings have been realized; 
and, because a few elementary safe- 

ds have been established, there 
as been no noticeable abuse of the 
privilege. ; 

That there has been no noticeable 
abuse is further evidenced by the fact 
that for the past 15 years there has 
been a scientific method of stock con- 
trol in operation in the Laboratories 
(‘Stock in Fifteen Places, but Control 





Advantages 


1. Man-hours wasted while operators await their turn at stockroom 


windows are saved 


- Number of stockkeepers required is less by about two-thirds 


. Employee can quickly find what he needs to complete a job 


If an item is out of stock, employee readily finds a substitute 


Sample boards—often required at window-service stockrooms— 
are not needed to acquaint “customer” with items carried 


Hoarding of material is reduced because stock is accessible 


7. Better use is made of stockroom because “customer” is familiar 
with all the items contained in it 


. Stockkeeper has more time to keep up with necessary paperwork 





in One,” Factory, September, 1941 ) 
which provides a system of determin- 
ing economical ordering amounts and 
the point at which stock should be re- 
ordered. To operate under this plan it 


Waiting in line, which wastes uncounted man-hours in plants with 
conventional window-service stockrooms, is eliminated by self-service 


VOLUME 103, NUMBER 3 


MARCH, 1945 


is necessary to keep an accurate record 
of withdrawals. Since the introduc- 
tion of self-service, it has been found 
that there has been no noticeable de- 
crease in the accuracy of these figures. 

Some of the advantages realized 
through the use of self-service are dis- 
played on this page. Although it is 
apparent that many of these advantages 
will result in a saving in the cost of 
operation, it is difficult to estimate the 
actual amount realized. Experience 
proves, however, that the number of 
stockkeepers necessary for the oper- 
ation of a self-service stockroom is ap- 
proximately one-third of the number 
necessary for the efficient operation of 
a window-service stockroom. The sub- 
stantial savings realized by the reduc- 
tion of stockkeepers is in return re- 
flected in the saving of part of the 
customer’s time, which is dependent 
upon the type of stock carried. 


More Space Needed 


There are, however, certain dis- 
advantages associated with self-service 
operation which can be overcome to a 
great extent through proper manage- 
ment. One difficulty is that the 
amount of space required for the 
proper display of material is 30 to 50 
percent greater. This can be seen by 
comparing Figure 1, which shows a 
window-service chemical stockroom, 
with Figure 2, showing the same stock- 
room after it has been arranged for 
self-service. It is obvious that there 
is less capacity for stock in the self- 
service stockroom. By converting to 
self-service operation, then, either the 
stockroom will have to be enlarged, 
or, if space is at a premium at this 
location, some of the stock will have 
to be stored in a central stockroom, 
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Figure 1. Floor plan of window-service chemical stockroom 




































































































































































































Ficure 2. Same chemical stockroom after conversion 
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type makes it plain that amount of display space 
to self-service. Comparison with window-service required by self-service stockroom cuts its capacity 
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leaving in the self-service stockroom 
the minimum amount necessary for 
eficient operation. 

There are, of course, certain cases 
where self-service is not advisable, as 
in a metal stockroom where machinery 
is used to cut required sizes. Here it 
would not be well to have employees 
using the equipment indiscriminately. 
However, certain types of stockrooms 
which would originally appear not 
suited to self-service can be converted 
by proper arrangements. An example 
of this is a chemical stockroom where 
a dispensing bench properly equipped 
with scales, glassware, pipettes, and so 
forth, enables the chemists to dispense 
their own chemicals. It is well, how- 
ever, to require that the containers be 
placed on a shelf above the bench to 
msure their being returned to the 
proper place by the stockkeeper. 


Controlling Stock 


As has been stated before, the prob- 
lem invariably brought up when dis- 
cussing self-service for industrial stock- 
tooms is whether or not the freedom 
to withdraw material would be abused. 
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In retail stores this is controlled by 
the cash transaction. The ways and 
means through which control can be 
effectively exercised in industry are 
many. Some suggestions out of Bell 
Laboratories experience are made here. 

It is understandable that some 
classes of items must be more closely 
guarded than others. For the major- 
ity of items, it is necessary only to 
have each employee list the material 
and amount taken, followed by his 
signature and department. Since most 
employees appreciate the advantages, 
they respond favorably to the confi- 
dence placed in them by management. 
For more expensive articles a properly 
approved requisition is necessary. For 
household articles such as _ scissors, 
paint brushes, or goods that can be 
readily sold or used, a special approval 
is required. 

To see that the privileges afforded 
by self-service are not abused, the 
stockkeeper’s desk is so situated that 
a view can be had of the entire stock- 
room, thereby enabling him to check 
each customer visually. 

If the space available for storeroom 
purposes is such that a full view of the 
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Figure 3. Directory tells employees where each item can be found 


stockroom cannot be had by the stock- 
keeper, items may be placed in this 
section which, because of their bulk, 
could not be removed from the stock- 
room without being noticed by the 
stockkeeper. 


Changing Arrangement 


When a stockroom is converted 
from the closed type with window serv- 
ice to self-service, a change must be 
made in the stockroom arrangement. 
The window-service type of stockroom 
requires that fast-moving items be 
placed near the service window to 
facilitate handling by the stockkeepers, 
whereas under the self-service plan 
these articles must be distributed 
throughout the stockroom to eliminate 
congestion. 

To acquaint the customer with vari- 
ous articles in the storeroom, a direc- 
tory (Figure 3) is posted, telling just 
where each item can be found. Items 
are arranged by type of material and in 
systematic order in accordance with 
the notations on the directory. 

In designing, converting, and pur- 
chasing equipment for self-service 
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Figure 4. Combined self- and window-service. Instrument and material stockrooms are self-service ... | ... whi 
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... while metal stockroom is operated on regular window-service basis 


stockrooms, consideration is given to 
fexibility, appearance, economy of 
space, convenience of height, and gen- 
eal practicability, as well as to the 
standardization of equipment so that 
the adding of new equipment will be 
facilitated. 


less Waiting on Customers 


The duties of the stockkeeper in a 
self-service stockroom, although simi- 
lr to those in a window-service stock- 
oom, differ in that the function of 
waiting on customers, which consumes 
igreat amount of a stockkeeper’s time, 
is almost entirely eliminated. The 
normal association between stock- 
keeper and customer in a self-service 
tockroom is the assistance given to 
those unfamiliar with the location of 
various items and the necessary vigi- 
lance on the part of the stockkeeper 
0 insure that all withdrawals are 
ptoperly accounted for. Responsibility 
for the stock, taking inventory, keep- 
ing records, tidiness of the stockroom, 
ad receipt and orderly arrangement 
of material are all duties that must be 
performed under either self-service or 
window operation. 

In general, in order to maintain uni- 
fomity in the general layout of self- 
‘vice stockrooms, the following 
aangements are practical: 


VOLUME 103, NUMBER 3 


1. Stockkeepers’ desks are located 
as near the entrance as possible, so 
that the stockkeeper is available and at 
the same time able to oversee the entire 
stockroom. 


2. The open area around the en- 
trance is made ample to permit un- 
obstructed in-and-out traffic. 


3. Packing and wrapping counters 
are located Seatoniently near the en- 
trance to be free from interference by 
trafic, with the space below these 
counters shelved and partitioned for 
such essentials as cartons, tissue paper, 
and wadding. A shelf is installed 15 
inches above the counter tops for 
wrapping paper, brackets, and twine. 
In some stockrooms, because of the 
need for space, this counter also serves 
as a materials receiving counter. 


4. Material counters are in the cen- 
ter of the stockroom and are 36 inches 
high. On each counter 3-in.-high ma- 
terial trays are installed. Trays are 
raised 3 inches at the center of the 
counter, accessible from both sides, 
and made adjustable for compartments. 

The storekeeper is then provided 
with a means of economizing the use 
of space by being able to adjust the 
size of trays, bins, and shelving, to the 
quantity and bulk of the various items 
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carried in his stockroom. By the 
proper use of this adjustable feature 
the stockkeeper is enabled to add new 
items from time to time to the stock 
without additional equipment, and at 
the same time keep the new stock 
items located within their proper classi- 
fication. Large and bulky items are 
placed on ite as high as 8 feet, 
with the heavier items at the bottom, 
thereby making full use of wall space. 
With the tall shelving against the 
wall, light is not obstructed, and a 
clear view of the entire stockroom is 
permitted. 

Double-decked, counters make it 
possible to display more material with 
the utmost economy of space. The 
re deck is so placed that a full view 
of the articles both on the deck and 
underneath may be had. To aid in 
this, additional lighting facilities are 
required beneath the upper portion. A 
fluorescent lighting unit serves this 
purpose in the self-service stockroom 
pictured on the facing page. 


5. If traffic is light, aisle space be- 
tween counters is standardized at 3 
feet, with secondary aisle space, as at 
the end of the counter, at 2 feet or 3 
feet, depending on the available area. 


6. Label holders are placed on all 
racks, counters, and trays, giving the 
stock number and description of the 
material contained therein. It has 
been found desirable to set these hold- 
ers at a 45-deg. angle, for easy read- 
ability. Labels of various colors indi- 
cate the approvals necessary to with- 
draw items. 


7. A directory board (Figure 3) is 
placed in each stockroom showing by 
classes of items the location of all ma- 
terial, with all sections of counters, 
racks, and other equipment numbered. 


8. Writing tops are conveniently 
installed at the end of one or more 
counters nearest the entrance. The 
space below these writing tops is 
shelved off for reference books such as 
the stock record material book. Boxes 
containing the drawout tickets are 
placed on the writing tops. Additional 
writing shelves attached to the upper 
decks of double-decked counters have 
also proved very advantageous. 


Figure 4 shows a combined self- 
service and window-service stockroom. 
Materials that generally require cut- 
ting to size are handled in the window- 
service section, while the general stock 
is handled in the self-service section, 
(see photograph on page 122). An in- 
strument room which is operated on a 
self-service basis also is shown. 
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arts 
required in assembly at Toledo Scale 
Company are now delivered from the 
stockroom without specific direction 


SEVENTY-FIVE PERCENT of the 


from the production control depart- 
ment—with a resulting increase in 
output of 10 percent. 

All this has been made possible 
through the successful operation in 
the company’s Toledo and Canadian 
plants of what is called the “reserve 
stock” plan. Were the company to 
go back to old methods, it is estimated 
that 30 percent more people would be 
needed in stock, production control, 
and assembly departments. 

Production control at a plant like 
Toledo Scale’s, is not simple. It takes 
20,000 parts to make up the variety 
of fan, cylinder, and industrial scales 
produced by this company. Special 
orders introduce additional conplica- 
tions. They are special from the 
ground up—especially in the indus- 
trial field. More than half of the 
dollar volume of business goes through 
the engineering department for adap- 
tation to customers’ needs. 


Job-Shop Layout 

































































Close Control in Job Sh j 
by Reserve Stock Plan . 
Nc 
P. C. OVERLY, Production Control Supervisor, Toledo Scale Company, Toledo Re 
’ . In 
This was a slow and costly plan. It can be described best by noting what — 

was slow because of the time taken happens when a new scale is designed, 
in handling stock, in counting out First the engineering department de. ae 
innumerable small parts. And the  velopsa building list, or a bill of mate. 
clerical cost of charging off stock with- rial, which includes every part Me > Q 
drawals on stock records was no small and fabricated for the scale. This li = 

item. If an assembler was short one is surveyed by the production control 
item, a requisition was required with department to determine which parts = 

several signatures, and accounting for can be placed on the reserve stock list. 
the loss took valuable time. Moreover, Reserve stock is not iimited to com. —- 
time was lost because of arguments mercial items, such as screws and bolts, | [| 
between assemblers as to who got but includes parts fabricated in the Si 
what parts if a shortage developed. plant and basic subassemblies common | |S 
That the company was spending a lot to all scales. Standardization has D 
of dollars to save a few cents’ worth materially added to the number of Stoc 
of stock, is a reasonable characteriza- parts that may be included in reserve |} |—— 
tion of this-old plan. stock. pe Ta D 
The operation of the newer plan Basic consideration in the decision r 
Con 
—_- 

PART NUMBER 14764 FINISH CAD. PLT. 

Serial Lot Stock Ordered Stock Delivered Stor 
No. °" Date | Due | Prom. Quantity | Date | Quantity Recei 
551 o | %e '%o 4/00 | H5| 672° || G/F 
02 Bi 
Oe 7 a 


With this kind of business, the 
plant is laid out on a job shop basis. 
Production, except for special orders, 
is manufacturing to stock, leaving cus- 
tomer requirements to be met in the 
assembly departments. In an earlier 
type of production control, a building 
list was issued for each customer’s 
order. This meant that eight screws, 
for example, would be selected from 
the stockroom and delivered to assem- 
bly along with a great many other 
component parts. 


Figure 1 (on facing page). Fabri- 
cating orders are based on usage 
as shown on perpetual records for 
each part 


Figure 2 (right). Perpetual record 
on which fabricating orders and 
orders to purchase are based, is 
provided on inside of parts card 
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to place parts on the reserve list are 
size, cost, quantity used, and spread 
over more than one model, Judgment 
rather than precise formula is used. 
Items not on the reserve list are, of 
course, sent to assembling depart- 
ments in quantities required to make 
the number of scales called for by cus- 
tomers’ orders. 

Assembly departments are grouped 
by scale types. This in itself permits 
expansion in the number of items that 
may be included in reserve stock, be- 
cause many parts are common to one 
type but not to all types. On each 
assembly bench is a bin containing the 
reserve list parts needed to complete 
the scale. Bin sections are arranged 
to fit the size and quantities of parts, 
and carry the parts numbers. The 
stockkeeper always puts each part 
in the same bin section when re- 
plenishing stock, and the assembler 
tows accustomed to the parts always 
being in the same location. This saves 
time because he never has to hunt. 

Subassemblies present difficulties. 
Semi-finished parts are stocked, go out 
on production orders, and come back 
to the stockroom as subassemblies. 
This procedure cannot be carried be- 
yond the point where customers’ 
orders affect the parts going into such 
subassemblies. Scimaiabties subject 
to these limitations are therefore not 
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Subassembly workplace. 


Figure 3. Parts traveler is made 
out by methods department on re- 
ceipt of request to manufacture 


in reserve stock, but are placed on 


assembly orders along with major parts 
issued to fill a specific customer’s 
orders. The stockkeeper delivers these 
parts to subassembly groups in the 
assembly departments, and the reserve 
stock of parts is used as already 
described. 


Trays for Reserve Parts 


An indicator point subassembly, for 
example, is made up to fit customers’ 
orders on an assembly schedule. Re- 
serve parts for different indicators are 
placed in partitioned trays which are 
filed in drawers under the assembly 
table. If a particular indicator is re- 
quired on orders released to the assem- 
bly department, the foreman of the 
assembly unit directs the subassembly 
group to make up the required num- 
ber of indicator points without a 
specific manufacturing order from pro- 
duction control. The assembler se- 
lects the proper tray by part number, 
places it on the bench before him and 
begins the assembly. ‘The parts are 
placed in these trays by the stock- 
keeper—they are reserve stock. 





Bin containing reserve stock slides under 


bench top like a drawer, is kept filled by the stockkeeper 
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However, the production control 
department limits the number of such 
sdeanabties to that required by the 
assembly schedule by an easy control 
device that requires no paperwork. 
One important item in the subassem- 
bly is placed on the bill of material. 
The reserve stock in the trays may be 
complete except for this one item, 
but, since the stockkeeper issues only 
enough parts on the’ building list 
to make the sales that are listed on 
the assembly schedule, extra indicators 
cannot be assembled. 

In normal times, a minimum of two 
weeks’ and a maximum of four weeks 
supply of each part is kept in the bins 
by the stockkeeper. The judgment of 
the stockkeeper is relied upon to stay 
within these limits. He walks around 
the assembly departments, notes the 
level of stock in the various bins, and 
makes up a list of parts to be selected 
from stock and delivered to the bins. 
When these are taken from stock, he 
makes out a requisition, signs it, and 
sends it in to the production contrdl 
office to be subtracted from the om 
hand column in the perpetual stock 
record of each item. is saves a lot 
of record keeping; instead of an entry 
for a few pieces of each part requi 
on an assembly order, one entry covers 
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QUANTITY FINISH 
Parts 
eler 
Trav 6100 CAD. PLT. 
BEARING BRKT. ORDER NO. 551 
DATE 
STOCKKEEPER 
MATERIAL 
FINISH | QUAN. | PART NO. | FINISH | QUAN. | PART NO. | FINISH 
RAW 
DEPT. | OPER. | DUE |SET-UP|STD. PER HD. PCS.| SENT | PCS. 
NO. | NO. | DATE| HRS. HRS. OPERATION DESCRIPTION FIN. | AHEAD| SCRAP 
37 | 10 | 9-15 .86 DISK GRIND 
~ 97] 18 120-S | .22 2.72 DRILL & BURR HOLES BOTH SIDES 
19 | 17 {10-6 .60 COPPER PLATE (IN SOL 10 MIN - SEE PRINT) 
8 | 20 |10-17 1.60 CARB. HARDEN & STRAIGHTEN 
19 | 25 |10-19 -50 CAD. PLT. (IN SOL 80 MIN) 
55 10-20 INSPECT 














the requirements of at least two weeks. 

There is no loophole here for loss 
and misappropriation of stock because 
the usage per scale is noted on the 
— stock record and it is known 

ow many scales of each type are 
assembled. Abnormal usage becomes 
apparent at once, since reserve stock 
issued by the stockkeeper is noted each 
time on the perpetual stock record. 

To fill the reserve stock bins in 
assembly departments, the stockkeeper 
must have the parts already in his 
stockroom, either fabricated or pur- 
chased. Fabricating orders or requests 
to purchase are based upon usage or 
estimated schedules as shown on per- 
petual records for each part. A fixed 
maximum and minimum would hardly 
work because usage varies with scale 
types sold from period to period. 

The order point—the timing of 
orders—is determined by the running 
monthly usage experience plus a factor 
of safety based upon judgment. Fig- 
ure 1 is a manufacturing parts order. 
Figure 2 is the parts card that acts as 
a perpetual record. Note that the 
teplacement period for the part in- 
volved is six weeks. Since the manu- 
facturing order on the shop was writ- 
ten on September 8, the completed 
parts were due out of the shop on 
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October 20—the due date noted on 
the order. 

The order point of 3000 noted on 
the parts card (Figure 2) governs the 
time of issue of manufacturing orders. 
On the inside of the card are noted 
issues to the shop, if the part is in- 
cluded as reserve stock. If the item is 
issued on a building list to fill specific 
customers’ orders, the quantities on 
such orders are apportioned. The 
reasons for apportionment are: (1) At 
times issues of stock are not made for 
several days; (2) a shortage of any 
part results in holding assembly orders 
until all parts are available; and (3) 
delivery promises are based partially 
upon parts shortages. But whether 
the balance on hand is reduced by 
actual issue or by apportionment, 
when the balance reaches 3000 a new 
order on the shop is issued. 


Determining Order Point 


The order point is set from three 
factors—shop replacement or manu- 
facturing period, margin of safety, and 
monthly usage. The first two items 
cover 10 weeks, or 24 months. This 
period, times the normal monthly 
usage of 1200, equals the order point 
of 3000. It is evident that the size 














of work-in-process inventory is affected 
by all three of the factors just men- 
tioned. If replacement periods and 
margins of safety may be reduced, the 
investment is reduced. If monthly 
usage decreases, it means that the 
order point is adjusted downward to 
correspond, and investment is again 
reduced. 

The timing of requests to purchase 
is based upon the same three factors 
of replacement time, margin of safety, 
and normal usage that govern the issue 
of manufacturing orders to the shop. 
But an additional factor enters—the 
purchase replacement time, or the 
time required from issue of the order 
until the parts are received in the 
plant. This period is set by the pur- 
chasing department from experience 
with the performance of particular 
vendors. But the timing of purchase 
requests is governed by the stock 
conditions as indicated on the parts 
card shown in Figure 2. 

The purchasing department keeps 
a card for each part bought. Part No. 
14764, a purchased part, is a drop 
forging with a replacement period of 
12 weeks. The 10 weeks shown on 
the production control card, plus the 
12 weeks’ replacement period shown 
on the purchase card, add up to 54 
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A section of one assembly department. Bins on the 


assembly benches are supplied with reserve stock 
items by the stockkeeper, thereby saving much 


months; in other words, it would re- 
quire that much time from the date of 
placing the order with the vendor 
until parts were completed by the 
shop and available for use in assembly 
orders. The 54 months multiplied by 
the normal usage of 1200 per month 
means that a request to purchase 
should be issued by production con- 
trol when the balance on inside the 
parts card (Figure 2) reaches 6600. 
This point was reached on November 
10, and a request to purchase was 
issued immediately. — 

The purchase card is not shown. 
It is similar to the parts card (Figure 
2), but the order point is noted as 
6600. It must be remembered, how- 
ever, that the timing of the purchase 
order is determined from the balance 
on the parts card. 

So far nothing has been said about 
the quantity to manufacture or pur- 
chase. If shop replacement times, 
factors of safety, and purchase times 
are correctly set, then the manufactur- 
ing order in Figure 1 should be com- 
pleted when the stock on hand of the 
part reaches 1200, as shown on the 
parts card. On the inside of the parts 
card this balance was reached on 
October 20, and the 6100 completed 
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on order 551 were received in stock 
the same day. It was indicated that 
a period of 54 months, under present 
conditions, must elapse from the issue 
of a purchase order until parts are de- 
livered completely fabricated from the 
shop. The usage during the period is 
6600. This figure governs the quan- 
tity fabricated on the manufacturing 
order, and the quantity stated on the 
purchase order. Again, this permits 
flexibility in that the quantities are 
governed by the level of usage, by 
shop conditions, and by the speed 
with which orders may be obtained 
from vendors’ plants. 


Control Is Fluid 


Usage figures are adjusted from time 
to time from the record of issues as 
noted on the inside of the parts card; 
replacement periods, by changes in 
manufacturing methods; and factors of 
safety, as judgment dictates. The 
whole theory of control is, then, fluid 
—subject to change as the flow of 
facts over the cards dictates. 

The request to manufacture, with 
due dates and quantities, is sent to 
the methods department where a 
traveler (Figure 3) is made out. This 


paperwork. The larger items on skids are issued on 
building lists, as determined by the production con- 
trol department, to fill specific customers’ orders 


tooling group has the latest list of 
operations on each part, and the cor- 
rect standard hours required for each 
operation. There is, then, no chance 
of incorrect information getting out 
to the shop, nor is there a necessity 
for checking the routing as_ there 
would be if the production control 
department took upon itself the task 
of writing up these parts travelers. 

The stockroom is arranged to facil- 
itate the plan of production control 
just described. It is divided into parts 
for retail scales, parts for industrial 
scales, and semi-finished parts. The 
last named go out on fabricating 
orders and are returned to the stock- 
room on retail or industrial scale parts. 
It is to be recalled that basic sub 
assemblies, those not affected by cus- 
tomers’ preferences, are stocked, and 
not assembled to fit particular custom- 
ers’ orders. Also, they are a part of 
the reserve stock plan of control if 
value and likelihood of damage does 
not prevent it. 

In general, parts going into the 
same subassemblies are grouped to- 
gether. Location cards are filed by 
part numbers for easy direction to the 
correct bin locations—a factor in the 
case of new help. 
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Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary management accomplishments. Accepted articles will be paid for 





Plug gages are kept free from rust, and cannot damage each other, when 
they rest in special racks between inspections 


Racks Keep Plug Gages 
Clean and Safe 


Special racks in which to keep plug gages 
are keeping these tools both clean and safe 
at Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh. 

Previously these gages were stored on 
benches, exposed to corrosion and damage 
from handling. Any rust that formed had 
to be removed by polishing with crocus 
cloth. If the gages were scratched in stor- 
age, or if the gages or gun barrels were 
scratched during inspection, the resultant 
Cleaning up process could ruin either or 
both by bringing them under the maxi- 
mum allowed tolerance. Before the gages 
are inserted into the chamber being 
checked, they must be wiped free of all 
dirt and grit, which might score the 
highly polished surface. 

In the racks, the gages rest on oil-soaked 
felt strips, between dividers that keep them 
from damaging one another. The felt 
strips do away with overnight rust, and the 
cleaning problem is solved by giving the 
plugs one or two turns on the felt. 


Personal Mailroom 
Boosts Worker Morale 


A factory mailroom for employees is pro- 
vided at Faichney Instrument Corporation, 
Watertown, N. Y., producer of clinical 
thermometers. Here may be found writ- 
ing tables and stationery, so that workers 
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may write their relatives and friends in 
the armed services during rest periods or 
when off shift. 

Also, workers are allowed to have mail 
come to them in care of the plant. They 


call at the mailroom for letters before 
going on shift. Theory behind this is that 
a letter from a boy or girl at the front 
boosts the morale of the average worker. 
Special delivery and airmail letters reach 
the worker sooner via the plant mailroom. 

Workers are notified immediately when 
specials or airmails arrive, and can pick 
them up at the end of the shift. 

The mailroom employs people who wish 
to serve on the home front but who are 
not physically able to stand up under the 
strain of regular factory routine. 


Bosses as Bus Boys 
Sell Many Bonds 


The “bosses’”—top executives and depart 
ment heads—of the Joshua Hendy Iron 
Works, Sunnyvale, Calif., maker of en 
gines for Liberty ships, put on the white 
caps and aprons of bus boys and waiters 
to serve dinner to several hundred com- 
pany employees—each of whom had 
bought a $500 war bond in the recent 
6th War Loan Drive. 

The president of the company wore the 
badge of waiter No. 1; the company treas- 
urer acted as head bus boy. ‘The antics 
and serving techniques of the waiters kept 





A triple-headed milling machine at Allis-Chalmers Manufacturing Company, 
Milwaukee, presented a problem in changing cutters, since arrangement of 
the machine made one of the heads particularly inaccessible. Changing the 
24-in., 400-lb. cutters was a laborious task for two men. To fit the bore in the 
cutter, the cutter had to be jacked in place from the rear of the machine. 
Finally a hook was developed to clear the obstructing motor on the top head. 
With the hook fitting into the eye on the cutter, it is now easily handled by 
one man using an overhead hoist. Operators especially appreciate the 
increased safety of the present arrangement 
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One department head (left) kept customers swamped with 
French lingo and extra salads, while the company sales 
manager (right) hawked his hot dogs with the cry “A 
dog in the hand is worth a bird in the bush—they 


the diners in a constant uproar for the 
whole evening—and sold additional bonds. 
The evening closed with a special stage 
show, where the bosses were the butts of 
most of the pranks, including one that 
forced .them into personally buying war 
bonds to the tune of $26,000. 


Swing Shift Club 
Reduces Absenteeism 


Members of the swing shift of one. of the 
departments at RCA Victor Division of 
Radio Corporation of America, Camden, 
N. J., have voluntarily combined to elimi- 
nate absenteeism. ‘They have formed a 
club, called “Laftor’—the name being 
taken from the first letters of the words, 
“Late, Absent, and Failure to Ring.” 
Members guilty of any of these infractions 
are subject to fines ranging from 25 cents 
to $1. The club has beens successful 
that it took six months to collect enough 
money for a trip to New York at the ex- 
pense of the rule-violators. 


Combined Workbench 
and Tool Board 


GENE JOHNSON, R. G. Le Tourneau, Inc., 
Peoria, Ill. 


As an added facility in our program of serv- 
ice training on heavy cullenetad equip- 
ment, a workbench and tool board was 
designed, and several units were put into 
immediate use. As a training aid, it has 
proved most valuable in eliminating the 
confusion and lost time o 
toolboxes. 
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The most unusual feature is the board 
design for supporting and identifying only 
those tools required to do a designated job 
at that location. The table is the con- 
ventional heavy-duty type of pine construc- 
tion with reinforcing shelf for holding dis- 
assembled parts. Board is 36 by 36 
inches, which is large enough for a varied 
selection of tools. Formed from #-in. ply- 
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haven't even cooked the turkey yet.” The purchase of a 
$500 war bond was the entrance fee to the dinner, 
literally served by the “bosses” and department heads 
of Joshua Hendy Iron Works, Sunnyvale, Calif. 


wood, with half-round edging, rigidity and 
light weight have been maintained. Right- 
angle screw hooks are used to secure the 
tools in place. 

A light-colored outline of each tool iden- 
tifies its exact location on the board. The 
table is dark in color to eliminate grease 
and oil spotting. Board is bolted in place 
for quick removal for storage purposes. 


f fumbling in Tools for the job are placed on board above the workbench as a training aid. 


There is no fumbling in tool boxes, no lost time 
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Have Post-War Plans 
Ready When the Time Comes 


RECONVERSION and the resumption of peacetime 
goods production are definitely no longer just around 
the corner, as was assumed a few months ago. Both 
these desirable conditions are down the block a ways— 
no one can say just how far down. Changes in the 
military situation, and in the planning of the high 
command, have brought about radical alterations of 
the views that were commonly held a little while ago. 

Despite the enforced shelving of plans that seemed 
headed for early fulfillment, hardly a day passes that 
does not bring announcement of plans made by some 
industrial firm for extensive additions or plant improve- 
ments. That is a very good sign. Preoccupation with 
today’s problems has not, and should not, shut out all 
consideration of future problems. 

The things that now keep plant operating execu- 
tives going literally night and day are serious enough, 
in all truth. But the reconversion period and the next 
few years following it will bring other problems in 
abundance—problems that are just as pressing and 
serious. 

Many of these problems will have to do with policy 
and other matters with which maintenance is not 
directly concerned. In the solution of others, main- 
tenance bears a heavy responsibility. One of the first 
duties is, of course, keeping buildings and equipment 
in such shape that they will go into the post-war period 
as assets, not liabilities. Another obligation is to know 
definitely the condition of all service equipment and 
facilities so that sound judgment can be made as to 
which items should be retained, which replaced. 

Various other obligations could be pointed out, but 
of these only one will be mentioned—that of planning 
just what is to be done, and when it is to be done, 
and how it is to be done. 

Time spent now in such planning will almost cer- 
tainly be spent to excellent advantage. 


Too Many Workers 
Were Killed Last Year 


Inpustry Lost 41,000 workers killed by accidents 
in 1944, reports National Safety Council. Of the 
workers killed, 17,500 met their end on the job, while 
the lives of 23,500 were snuffed out elsewhere. 

If there can be a bright side to such figures it is 
to be found in the fact that the number killed in 1944 
is less than in most preceding years. However, aside 
from the suffering and grief that inevitably accompany 
fatal accidents, the loss of so many workers is a tragic 
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matter at any time, particularly today, when the coup. 
try needs all the manpower available. 

Management cannot do much to protect workes 
from accidents while they are away from the plant 
beyond pointing out the hazards that are encountered 
in the home and on the street. Much has been done 
by industrial plants to teach workers safe practices, 
At best, however, there is no effective control over the 
actions of workers who are off duty. 

In the plant, the situation is different. Safe pro 
cedures can be established and more or less success. 
fully enforced. Safeguards of all kinds can be installed, 
and in many instances they can be made so effective 
that there is comparatively little chance of the most 
ignorant or careless worker being injured. 

The maintenance department may or may not have 
direct responsibility for safety. Regardless of the set-up 
in any plant, the maintenance department can do a 
great deal to cut accident hazards. Its members get 
around. They have plenty of opportunity to observe 
hazardous conditions and practices. 

Maintenance has a definite responsibility in cutting 
down accidents, regardless of whether the responsibil- 
ity has been formally imposed. 


If You Are Not Sure, 
Get Good Advice 


“My DEPARTMENT can handle this work reasonably 
well, perhaps well enough, but if you want the best 
that can be done, I suggest that you turn it over to 
the John Smith Company.” This advice was given to 
his superior by a plant engineer who has had enough 
experience, and acquired enough knowledge, to realize 
his own limitations. To make such a statement requires 
honesty and courage. 

The desire to handle any job that comes along is 
laudable, and the ability to do so, admirable. It is 
well, however, to remember, and admit, that seldom 
can one plant man or group of men know the best 
answer to all problems. 

Laying out a plant for most efficient production, 
designing new buildings or large additions, planning an 
extensive materials handling system—these are but a 
few of the projects on which it may be highly advisable 
to enlist the services of competent consultants. The 
amount of money involved in such projects frequently 
is so large that any attempt to save a few dollars at 
the risk of getting less than the best possible results 
is plainly foolish. 

The wide and specialized experience that a reputable 
consultant can apply to a tough problem may well be 
invaluable. 
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Figure 1. More than 1600 plant service equipment 
ad machine units are listed on control board for 
periodic checking, testing, and servicing. Progress 


— 









of work is posted daily on master cards (see 
Figure 2) from completed orders, and is summarized 


for quick comparison with monthly bogey 





Scheduling Every Function 
of Preventive Maintenance 


ELMER A. MUNSON, Plant Engineer, Gould & Eberhardt, Inc., Irvington, N. J. 


A VISUAL CONTROL BOARD is the heart 
of the preventive maintenance pro- 
gam of Gould & Eberhardt, Inc., 
lvington, N. J. Before the war a ma- 
chine breakdown was usually regarded 
a part of normal conditions, calling 
oly for ordering and installing new 
parts while production was shifted else- 
where or delayed without serious effect. 
Investigations as to cause were hardly 
ever made, because of the usual barriers 
encountered, such as “sure, we oiled it 
tegularly,” or, “Joe is the one -who 


takes care of that.” There were no 
schedules or orders to indicate respon- 
sibility for any job. 

With the war’s advent, uninter- 
rupted production at all costs became 
the paramount issue. But instead of 
trying to build up a maintenance or- 
ganization of hard-to-get super-minute- 
men who could replace a burned out 
motor or bearing with a minimum loss 
of time, the preventive maintenance 
program was adopted to prevent such 
occurrences in the. first place, using 
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only average men, and involving no loss 
of production time. 

The program took shape by first 
listing all power and major service 
equipment, such as power transform- 
ers, rotary converters, air compressors, 
balancing set, and well-water pumps, 
for periodic checking and servicing. 

Gradually other equipment, such as 
bridge cranes, jib cranes, welding ma- 
chines, filters, sump tanks, was added 
to the program, until at this date ap- 
proximately 1600 units are listed for 
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Figure 2. All plant equipment of one type that re- 


by machine number or location. 


A band of red, 


quires the same frequency of inspection service is blue, or yellow in the upper left-hand corner of the 


listed on one master card. Each piece is identified 


checking, testing, or servicing accord- 
ing to whether a daily, thrice-weekly, 
weekly, semi-monthly, monthly, semi- 
annual, or annual period is considered 
adequate. 

Obviously, some form of control 
had to be set up to show when this 
preventive service work should be 
done. Because of the repetitive nature 
of all the schedules, and the easy way 
each unit could be listed under any 
one of the seven accepted periods for 
attention, the use of a master schedule 
board was hit upon as the best method. 
This control board (Figure 1) is 
located on the wall in the plant engi- 
neer’s office, where it can be consulted 
without digging into and thumbing 
through one or more massive files. 
The board is constructed of 4-in. ply- 
wood, 45 by 54 inches in size. It has 
five vertical and seven horizontal rows 
of spaces to hold standard 5x8-in. 
ruled cards, held at top and bottom on 
the board by horizontal strips of 4-in. 
half-oval wood molding, from which 
they can be easily removed whenever 


necessary. 
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On each card is listed all plant 
equipment of one type or of one de- 
partmental group that requires the 
same frequency of preventive inspec- 
tion service. Each piece of equip- 
ment is identified by machine num- 
ber, where possible, or, as in the case 
of light fixtures, by location. Repre- 
sentative cards are shown in Figure 2, 
for daily cleaning of sump tanks, 
weekly bridge crane inspection, 
monthly lift truck inspection, and 
annual cleaning of unit heaters. All 
these cards, called master cards, have 
in common a series of calendar spaces 
set up according to the required fre- 
quency, for making entries of com- 
pleted work. 


Cards Are Grouped 


The master cards are grouped ver- 
tically on the control board under 
nameplate headings describing the fre- 
quency of needed servicing or inspec- 
tion. They begin at the extreme 
upper left with daily items and end at 
the extreme right with annual items. 


card shows which division is to do the work 


On each master card there are other 
noteworthy features. In the upper left 
corner of the card is a red, blue, or 
yellow mark to distinguish whether 
the work is to be done by the elec- 
trical, pipe, or mechanical maintenance 
division. Where more than one di- 
vision is involved, the color code is 
applied instead to each item listed on 
the card. This coding is particularly 
helpful to the order clerk when pre- 
paring authorizations to the mainte- 
nance divisions to carry out the 
scheduled work. 

Another feature on the card is its 
form number, which has particular 
reference to plant data skeets (Figure 
3) originated by the plant engineer 
and issued to the division foremen to 
sr and instruct in the proper per 
ormance of the preventive mainte- 
nance duties. These data sheets also 
eliminate the human element of for- 
getfulness, because they prevent over- 
looking the execution of every function 
of the service required. They are 
worded just as briefly as possible with- 


out sacrifice of clarity and thorough- 


FACTORY MANAGEMENT and MAINTENANCE 





ness, 

amend¢ 
sary. | 
of an | 
showed 
that th 
luggec 
Fed 
mainte! 
ation | 


throug! 


Mai 


In t 
ment, ‘ 
welders 
vided 2 
manual 
that su 
In add: 
furnish 
this kit 
which | 
tor to 
comple 
by the 
referen 
sheets. 
will cc 
has bee 
respon: 
quirem 
logical 
has do 
getting 
finally, 
that he 
is elim: 

The 
in the 
ventive 
apprec 
ing of | 
and he 
reporte 
plants, 
author 
plant « 
been uv 
since t 
preven 
orders 

At t 
P.M. ¢ 
to the 
have b 
month 
from | 
contai! 
regard. 
the da 
forem: 
the tir 
signin 
a 
a mac 
betwer 

is cor 
option 


VOLU 














Te- 


its 
ire 
to 
$0 
r- 


n 





ness, and are being continually 
amended as experience proves neces- 
sary. In one instance, periodic check 
of an oil cup om an air compressor 
showed it to be full, but failed to reveal 
that the feed line to the bearing was 
lugged. There is therefore now in- 
cluded in the detailed instruction to 
maintenance servicemen for this oper- 
ation a precaution to run a wire 
through the oil feed lines. 


Manufacturers’ Manuals 


In the case of complicated equip- 
ment, such as bridge cranes or electric 
welders, maintenance foremen are pro- 
vided also with manufacturers’ service 
manuals giving detailed instructions 
that supplement the plant data sheets. 
In addition, itemized check sheets are 
furnished for inspection purposes on 
this kind of equipment, every item of 
which must be marked by the inspec- 
tor to insure no oversight. en 
completed, the check sheet is signed 
by the inspector, and filed for future 
reference. Although the use of check 
sheets is no guarantee that servicemen 
will conscientiously follow them, it 
has been found that a greater sense of 
responsibility attends the signature re- 
qurement. And, also the psycho- 
logical effect of knowing that what one 
has done is on record is a factor in 
getting the work done right. And 
finally, the excuse by any serviceman, 
that he wasn’t “told to do this or that,” 
is eliminated. 

The full value of the contro] board 
in the smooth functioning of the pre- 
ventive maintenance program can be 
appreciated only after an understand- 
ing of how the inspections are initiated 
and how progress of their execution is 
reported and charted. As in many 
plants, all maintenance work must be 
authorized by written order. In this 
plant a white order form has normally 
been used for this purpose, but it has 
since been found desirable to identify 
preventive maintenance orders (P.M. 
orders) by a pink color. 

At the beginning of each month all 
P.M. orders for that month are given 
to the divisional foremen. These orders 
have been prepared during the previous 
month in the plant engineer’s office 
from the control board. Each order 
contains brief but accurate instructions 
tegarding the units to be serviced, and 
the data sheet reference number. The 
foremen issue the orders according to 
the time schedule marked on each, as- 
signing them where possible to fill in 
when production lapses occur or when 
a machine is idle during mealtimes or 
between shifts. When the P.M. order 
is completed, it is checked, at the 
option of the foreman, signed by him, 


and returned to the plant engineer’s 
office. There, the order is marked on 
the master card on the control board 
as completed, using a cross on monthly 
or lesser schedules (where calendar 
dates are shown), and using a date on 
all other schedules. After this entry 
the preventive maintenance order is 
permanently filed. 

In the course of making entries of 
daily progress from completed P.M. 
orders, each master card is read to 
observe its status. Wherever work is 
behind schedule, that particular item 
is se ee by a glass map pin. If 
a detect is reported during a P.M. in- 
spection, a repair order is immediately 
issued, and the item is also flagged on 
the control board by a pin until the 
completed repair order returns. 

Another means for quick appraisal 
of the progress of work is provided in 
the numbers inserted on the control 
board to the right of each master card. 
The upper number represents the total 
number of machine units needing at- 
tention for a monthly period. For 
instance, there are four 10- and 15-ton 
bridge cranes scheduled for weekly 
servicing, which therefore require 16 
servicings per month. The lower 
space, corrected daily, shows the num- 
ber of units reported as completed. By 
comparison of the lower score with 
the bogey above it, the plant engineer 
is able instantly to evaluate progress 
and to institute corrective measures 
wherever necessary. 

All machines, equipment, and 
auxiliary services that can benefit by 
preventive maintenance are destined 
to appear on the control board, if not 
already there. The board now lists 


34 main groups of items, and as other 
detailed items are being discovered 
they are being added. For instance, 
only during the last heavy storm was it 
realized that sewer manholes need 
periodic ae when good weather 
permits, rather than waiting to do the 
job under the more difficult conditions 
of storm and flood. Roof drains also 
require periodic cleaning to avoid water 
overflow through monitor window 
openings. Heretofore, neither of these 
items appeared on the control board, 
but lest at some future time either of 
these necessary precautions be over- 
looked, they too are being added to 
the schedule. Occasionally, the need 
for increase in the frequency of inspec- 
tions of a certain unit becomes ap- 
parent, or a lowered frequency with 
resultant economies becomes possible. 
Gradually the control board is being 
perfected to a point where practically 
all routine preventive maintenance jobs 
will be automatically ordered at the 
right time, and followed through to 
completion. Only a plant engineer 
can realize what such an accomplish- 
ment means in relieving him of con- 
stant worry about what he may have 
otherwise forgotten to do. 


No Work Stoppage 


The prime purpose of preventive 
maintenance is that planned produc- 
tion must not be stopped. But be- 
cause the failure of only one of many 
services can do this, nothing but 
thoroughly planned preventive mainte- 
nance will reduce the chances of work 
stoppage to an irreducible minimum. 
This objective justifies inclusion on the 





Form 41 
Daily 


and adjust pressure. 


the summertime. 


trapped water. 





SPRINKLER SYSTEM 


Instructions for Periodic Maintenance 
1. Check air pressure on dry side of system. 


2. Air pressure should be 25 pounds. If pressure is higher or lower 
than 25 pounds, open controlling valve (bleeder or feed valve) 
3. Entire sprinkler system should be flushed once a year during 


4. When system is flushed all drains should be opened to remove 


5. Never shut off sprinkler system without authorization. 
Note: For further information see files. 








Figure 3. Brief, concise instructions are contained in indexed : data 
sheets currently issued to each maintenance foreman to insure proper 
performance of preventive maintenance assignments 
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Table I. Recapitulation of Maintenance Schedule recapitulation of the maintenang 
Cc d Hoi schedule for all items on the cong 
ranes an oists board, extended to include man-hoyy é 
, required, serves several useful pu 
Main- Man-Hours Number Such a recapitulation is shown 
i No. of tenance per per Scheduled [rable I only for one type of equi 
Equipment Units Frequency Unit Year Monthly ment, cranes and hoists, to ihasiae ‘ 
‘ how all items are set up. 
Bridge cranes (10- 4 Weekly 4 832 16 Such a list is visible evidence of 
and 15-ton) which equipment requires the mog 
Bridge cranes (up 10 Monthly 3 360 10 man-hours per year, and it invites , 
to 2-ton) closer scrutiny both of the work » L. 
Jib cranes 32 6 Months 1% 96 51% quired and of the reason for the com. 
Jib-crane hoists 32 Monthly 2 768 32 paratively large number of man-houn 
Large items are earmarked for special CAREFU 
study and analysis for possible savj cks is 
For example, considerable discrepang ie of 
control board of unusual items such as By use of techniques as these, it is in man-hours was noted between th por me 
daily checking of fuel oil supply, possible to schedule and secure with two 15-ton bridge cranes. It wy neti 
weekly servicing of the yard tractor reasonable assurance the performance found that less time was consumed jp "edule 
hoist that unloads and stacks raw ma- of every needed preventive mainte- servicing one crane because its conf pat wo 
terials, and monthly cleaning of the nance function in the plant. During troller was equipped with carbon trom jok 
hazardous dust exhaust system. No _ the short period of little more than a__ brushes instead of copper fin 4 
vs — ae Pper mage CO A ays, Ih 
item is too small if it can interrupt year’s operation of the control board, _ tacts as on the other crane. After ver. to avoid 
production; even the checking of com- there has been a noticeable improve- fication of this fact, the second crane of seal 
mercial motor truck batteries appears ment in the operation of much of the was similarly equipped, to the end ired 
on the weekly schedule. equipment, and less downtime of pro- that maintenance service was reduced batt 
duction machines. Emergency break- by 1 hour each time, and maintenance : scarc 
Separate Records downs have been more than halved, frequency was cut down from a weekly repairme 
with every prospect of further improve- to a monthly basis. In addition, af oechani 
It is not always feasible to list every ment as the causes of failures are potential saving of about 600 ma 
piece of equipment on the control gradually eliminated. hours per year was indicated if al 
board where large numbers are in- Before the adoption of the P.M. sys- bridge cranes were similarly equipped Esse 
volved, such as motors, hoisting chains, tem, breakdowns on one large planer with carbon brushes. Needless to say, J at th; 
and lighting fixtures. There are, for were of common occurrence due to _ this is now being done. plant ir 
instance, more than 350 motors in the controller contact trouble. Periodic nents fe 
plant that require an annual overhaul. servicing of the electrical controls on Reconciling Budgets nillions 
A separate motor record, composed of _ this machine has resulted in no further primers- 
individual data cards for every motor, _ tie-ups. Similar servicing of controllers Another advantage of this recapitu- § jporatio: 
is therefore used to originate the work _ on bridge cranes has eliminated break- _ lation, especially to hard-pressed mait- § ine th 
order and to register the results of downs due to arcing contacts. Electric tenance executives, is the ability to jeg to: 
each motor overhaul. This work is trucks are kept trouble free by sched- reconcile manpower budgets. It was § on skids 
tied into the control board, however, uled servicing and lubrication. In- astonishing to learn that 12,884 man § aition 
by establishing a monthly bogey of 29 numerable other items could be cited hours per year were required to fulfil § ang unk 
overhauls, and noting on the control to show how breakdowns formerly of the preventive maintenance schedule. J ihe 45 , 
board the number of overhauls com- common occurrence are now con- This schedule, of course, does not it § wvera] ¢ 
pleted to date as reported daily by the _ sidered unusual. clude any emergency work, machife § honre 
chief electrician. At the present time The preventive maintenance pro- installation or relocation, or mechat- Keepi 
the motors for overhaul are being gram has benefited in numerous ways ical or electrical construction work, flowing 
selected by the chief electrician in the other than just keeping production and all of which are handled by wot ings anc 
order of importance, and also depart- service equipment running. For ex- authorizations similar to the pink PM. B tor row 
mentally where possible. Ultimately ample, continuous inspection of equip- orders, but white in color. With the operatio 
it is planned to use this procedure as ment has led to discovery of defects, exception of emergency work, all these § in effect 
a basis for assigning specific motors before actual breakdowns, and resulted classes of work are usually predictable} The , 
for overhaul on P.M. orders. in improvements in design. Then in the elements of time and cost, and F skids of 
In the case of lighting fixtures, a again, scheduling of an insignificant therefore do not present, as evely § the ney 
card record of similar detail is obviously item like window cleaning not only maintenance executive knows, the F trucks a 
not only unnecessary, but also would insures sufficient light, but also im- maintenance problems and woOMy § former | 
involve just the sort of red tape being proves plant morale and removes irri- caused by a breakdown. The one § ach an 
avoided by the use of the control tation, particularly in office and draft- maining indeterminate factor of emet § rides ¢} 
board. Lighting fixtures are cleaned ing room sections, because of un- gency work due to breakdowns, how  tcks 
every six months. To insure this pleasant uncleanliness. In one un-_ ever, is gradually being whittled away § of their 
routine, the master card for lighting usual incident, the fact that sump _ toa minor percentage by the effective § 4999 p 
fixtures is itemized according to de- tanks were regularly cleaned turned an__ ness of the preventive maintenance they we 
partments, showing the total number investigation into the cause for poor program. Closely guarded in its exec f the ope 
and types of fixtures in each depart- quality production from that of dirty _ tion by the control board, this progta™ § and ste 
ment. P.M. orders for servicing fix- tanks to the quality of the coolant has fully justified itself by substituting Actually 
tures are issued on a departmental itself, which proved to be in need of _ the known for the unknown, and doing F ator, bu 
basis, and are staggered over a 6-month correction. this at fairly predictable cost and with F controll 
period for the entire plant. The study of a specially arranged the numerous benefits just recited. Such 
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Keeping a Fleet of Electric 
Trucks in Service 


L. M. BLAKELY, Assistant Works Engineer, Remington Arms Co., Inc., Bridgeport, Conn. 


CaREFUL MAINTENANCE of electric 
tucks is necessary where large quan- 
tities of work must be moved by this 
equipment without interruption to 
roduction. Costs and production 
schedules are based on the assumption 
that work-in-process* will be moved 
fom job to job without unusual de- 
lays. Interruptions may be difficult 
toavoid, however, because in the event 
of breakage electric trucks cannot be 
repaired quickly. Rubber tires, stor- 
age batteries, and replacement parts 
ae scarce, and most of the experienced 
repaimen are working on jeeps or 
mechanized artillery for Uncle Sam. 


Essential to Production 


At the Remington Arms Company’s 
plant in Bridgeport, Conn., compo- 
nents for small arms ammunition— 
nillions of cartridge cases, bullets, and 
pimers—must be moved from one 
At each ma- 

ine these parts are put in standard- 
ized toteboxes, which are then piled 
om skids and moved by the trucks. In 
addition, the trucks are used to load 
and unload all freight cars. Altogether, 
the 45 electric trucks in service move 
several thousand tons of work every 24 
hours. 

Keeping ‘this great volume of work 
fowing is difficult, because the build- 
ings and equipment were not laid out 
for round-the-clock mass production 
operations such as those that have been 
in effect since March, 1941. 

The equipment now used to carry 
skids of work from one operation to 
the next consists of 22 electric lift 
tucks and 23 electric hand trucks. The 


former have a capacity of 6000 pounds. 


tach and are operated by a man who 
fides the truck. The electric hand 
tucks, locally called “jeeps” because 
of their small size, have a capacity of 
000 pounds. They look as though 
they were manually operated because 
the operator walks ahead of the truck 
and steers it with a movable handle. 
Actually it is not pulled by the oper- 
ator, but is driven by an electric motor 
controlled by a button on the handle. 

Such a large volume of work must 
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Contact and contact fingers of the controllers are inspected weekly for 


burring and pitting. 
are coated lightly with vaseline 


be handled by these 45 trucks that it 
is impossible to keep any of them idle 
as spares. Instead, it is necessary to 
maintain an effective system for keep- 
ing all trucks in good working con- 
dition at all times. This program is 
set upon a preventive maintenance 
basis, in order to avoid breakdowns 
that might delay production. 

Three full-time repairmen handle 
this program, one on each of the three 
shifts. ‘Their work is planned so that 
all the necessary maintenance is 
divided among them according to an 
efficient, practical procedure. Greas- 
ing, checking for worn parts, and re- 
charging batteries thus become a 
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After they have been thoroughly cleaned, they 


simple routine that can be systematic- 
ally handled at regular intervals. 

Although there are a large number 
of points on each truck that must be 
checked or reconditioned, the paper- 
work in connection with the control 
system has been reduced to the mini- 
mum consistent with best results. The 
repairmen have only one form to use, 
on which all necessary information is 
recorded. 

This form is the “Lead Storage Bat- 
tery Report” shown on page 145. It 
covers the specific gravity of the elec- 
trolyte, the charging rate and time, the 
number of the battery, number of the 
truck, the date, and the name of ‘the 
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One of the two main repair centers. Here there are parts, adequate working space, and an electric hoist 
lubricating and greasing equipment, replacement for lifting the trucks for greasing or making repairs 


A battery is being removed, for charging, from an forward where a fresh battery awaits it. Lever above 
truck replaces foot pedal for raising hydraulic lift 


electric hand truck. Truck then moves a few feet 
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the responsibility of the chief elec- 
trician. For the convenience of the 
various departments, there are five 
charging stations located at strategic 
points throughout the plant. Two of 
these stations are repair centers, in 
addition to having battery-charging 
equipment. 


Few Emergencies 


In each of the two repair centers 
there are lubricating and greasing 
equipment, replacement parts, ade- 
api work space, and an electric hoist 
or greasing or making repairs. In the 
main repair center, where the larger 
number of trucks is handled, a repair- 
man is on duty for the third, or might, 
shift. Each repairman has regular 
duties in connection with maintenance 
of trucks, and is on call for Me 
repairs anywhere in the plant. ere 
are few emergencies, however, because 
the thorough maintenance of the 
trucks prevents many breakdowns. 

The repairman on the first shift is 
responsible for maintenance of the 
jeeps—the electric hand trucks. The 
batteries in these trucks are charged 
every 8 hours. This is accomplished 
without any delay by having an extra 





After hydrometer readings have 
shown the specific gravity of the 
dectrolyte, distilled water is 
added to the large batteries used 
in electric lift trucks. Because 
these batteries are expensive, no 
spares are kept. Batteries are 
therefore checked daily, re- 
charged when necessary 


Maintenance Schedule for Electric Trucks 


DAILY 
1. Wipe off dirt 
2. Take hydrometer readings on batteries 
3. Add distilled water, change battery, recharge, as necessary 


WEEKLY 
1. Lubricate 
2. Test brakes and inspect linings 
3. Inspect steering connections ~ 
4. Inspect drive and hoist motor controllers 
5. Clean and lubricate hoist mechanism 
6. Check tires for cuts and other defects 


fepairman. All additional information 
tegarding maintenance, other than 
battery charging data, is entered at 
the bottom of the report in the space 
left for “‘Remarks.” 


A Form for Each Truck 


One of these forms is made out 
daily for each electric truck when it is 
brought into the maintenance area. 
At the end of each shift, report forms 
¢overing all the trucks serviced are 
sent to the office of the chief elec- 
tician, where they are filed according 
fo truck number. This file provides 
acomplete running record of what re- 
pas and check-ups have been made 
on each of the 45 trucks in use. The 
feports covering each of the trucks are 


MONTHLY 
1. Check level of lubricant in drive unit 
2. Wash universal joints; inspect, repack with proper lubricant 
3. Inspect and lubricate wheel bearings 
4. Check spindle bearing for wear 
5. Test and lubricate trailing wheels 
6. Inspect limit switches for proper contact and loose parts 
7. Check level and condition of oil in hydraulic lift reservoir 
8. Inspect motor brushes, see that spring tension is correct 


EVERY THREE MONTHS 


mspected at regular intervals as a check 
on the maintenance men. 

Electric trucks are assigned to the 
departments by which they are used, 
but all maintenance and repair work is 
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1. Inspect motor commutators 
2. Drain and change oil in transmission 
3. Tighten all nuts on fitting rods 
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Above. Hoist lifts large truck 
for greasing and general check. 
In addition to standard safety 
devices, four legs of heavy angle 
iron have been added. Hoist can- 
not be lowered unless all four 
legs have been raised by the 
operator 





























Left. A large battery is being 
removed with a chain hoist. A 
rubber pad is laid on top of the 
battery to prevent damage from 
the chain 


battery and a separate battery charger 
for each truck. When one battery is 
in use, the second is being recharged 
by the repairman on duty at the time. 

On each shift the repairman makes 
the rounds of all charging stations and 
changes the batteries. The used one is 
put on the charger so it will be ready 
for the next man to change it again 
8 hours later. 

In addition to putting recharged 
batteries in each truck, the repairman 
on the first shift lubricates and checks 
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all parts of each truck on an average 
of once a week. He does about four 
of these trucks a day, keeping a record 
of what has been done by notations 
on the battery report. 

The large trucks are serviced on the 
second shift. One man can handle 
between two and five per 8-hour shift, 
depending on how much time must 
be spent on each. As a rule it is neces- 

, only to lubricate the truck, plug 
the battery into the recharger if neces- 
sary, and check the electric and hy- 
draulic motors. By doing four or five 
each day, every large truck in the 
plant is completely serviced at least 
once a week. . 

All maintenance work is recorded on 
the battery report, so by examining 
these reports weekly the chief elec- 
trician can readily make certain that 
each truck has been properly taken 
care of. 


Batteries Checked Daily 


Because the large trucks require such 
heavy, expensive batteries, it is not 
feasible to keep a spare for each. In- 
stead, they are checked daily by some 
one of the three repairmen and 
plugged into the recharger when neces- 
sary. As an indication of how well 
this system works, one battery has 
been in use for seven years. 

A hydrometer reading is taken on 
each cell, and the results are noted on 
the report for that particular truck. If 
necessary, water is then added and the 
battery is connected to a copper oxide 
charger having a maximum capacity of 
100 amps. After a few hours the tem- 
perature of the electrolyte is taken to 
determine whether the battery is over- 
heating, and the specific gravity is 
again read. Any necessary adjustments 
are then made to insure the battery 
being fully charged at the end of eight 
hours. 

Although the large electric trucks 
cannot be used during the time bat- 
teries are being recharged, there is no 
interference with operations, because 
these trucks are in use only during the 
first and second shifts. 

On the third shift, the maintenance 
man is on duty in the smaller of the 
two repair centers. He has only the 





“Lead” Storage Battery Report 
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This report form covers all the paperwork necessary to insure proper 
maintenance of the fleet of 45 electric trucks. All work done on a 


truck is entered under “Remarks.” 


One of these forms is made out 


daily for each of the trucks used in the plant 


jeeps to handle there and is able to do 
the necessary battery changing, lubri- 
cating, and checking for worn parts 
on the twelve trucks in his area. In 
addition, he also spends part of his 
time in the main repair center where 
he inspects any of the large truck bat- 
teries that are on the chargers. 

Thus, with five battery charging sta- 
tions and two repair centers, 23 elec- 
tric hand trucks and 22 electric lift 
trucks are maintained in excellent 


working condition by a staff of only 
three men. Occasionally it may be 
necessary to call on one of the regular 
electricians for assistance if there are 
several batteries being charged and the 
maintenance man finds himself with an 
unusual amount of work to do. Such 
instances are, however, infrequent. 

The table. on page 143. lists the 
points covered on each truck at regu- 
larly scheduled intervals by the main- 
tenance men. 





IF YOUR COPY OF FACTORY IS LATE— 


Be patient, please. The nation’s transportation system is severely loaded. The delay 
may be unavoidable. Allow a few extra days before writing us. Both the publisher 
and Uncle Sam are doing everything they can to get your Factory to you on time 
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Saved Fuel by Covering 
Forgotten Steam Pipes 


E. J. RASMUSSEN, Director of Manufacturing, The Bassick Company, Bridgeport, Conn. 


REDUCTION OF HEAT LOSSES from high 
and low pressure steam pipes by instal- 
lation of insulation on pipes whose 
need for coverage had been practically 
forgotten for about 20 years, is provid- 
ing not only an important financial 
economy in two buildings now occu- 
pied by The Bassick Company, Bridge- 
port, Conn., but also is contributing 
materially toward meeting the problem 
of shortages of fuel. 

Operational records show that a 
$1300 installation of insulation on pre- 
viously uncovered portions of this com- 
pany’s pipes is saving steam with a 
value of approximately $3500 a year. 
In steam measurements, the savings 
amounts to approximately 4,470,000 
pounds in a 12-month period. 


One Boiler Room 


Two buildings are involved in the 
computations for this fuel saving en- 
terprise. One of them is a 6-story struc- 
ture, approximately 60x300 feet on 
each floor, with 11-ft. ceilings. The 
other building is of four floors, approx- 
imately 58x200 feet, with 9-ft. ceilings. 

The larger of these structures was 
built in the era of the First World 
War, and is one of a group: of several 
large buildings which once were the 
home of another company. Though 
now occupied by several unrelated con- 
cerns, these buildings still obtain their 
steam for heating or processing from 
the one boiler room that was pre- 
viously used when all the buildings 
were under one management. 

Much of the network of steam pipes 
in the buildings now occupied by 
Bassick had been insulated before the 
present occupants took possession, but, 
on the basis of the economies effected 
since the additional insulation was pro- 
vided, it can be estimated that delay 
in extending the heat-saving measures 
caused a wastage of probably $60,000 
in the last 20 years. 

During that time, any casual inspec- 
tion of the plant would naturally have 
led the observers to take note more 
easily of the pipes that were insulated 
than those that were not. But about a 
year ago, under Bassick management, a 
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Main benefits of insulating have been accomplished in this pipe group. 
formerly a place of considerable wastage 


thorough inspection was made not 
only for the general purpose of operat- 
ing economy but also for the specific 
purpose of saving steam at a time 
when potential fuel shortages already 
loomed as a serious threat. 

That inspection disclosed that in 
the two buildings 4517 running feet 
of steam pipe needed insulation. Even 
so, it remained for the director of 
manufacturing and the superintendent 
of the larger of the buildings to trans- 
late the area of pipe into terms of esti- 
mated steam to be saved, to justify the 
proposed insulating expenditure. The 
accompanying table shows how this 
was done, both for high-pressure and 
low-pressure lines. 

After pipe sizes and lengths had 


been measured, figures for the insula- 


tion efficiency were obtained from the 
manufacturer of the kind that had 
been recommended. This was applied 
in relation to the area of pipe to be 


covered and in relation to standard 
tables of heat loss for steam at 30-b. 
and at 80-lb. pressure, in pipes running 
through rooms with an average tem- 
perature of 70 degrees. 

These figures showed that 340,252 
B.t.u.’s per hour in the high-pressure 
pipes, and 684,023 B.t.u.’s per hour in 
the low-pressure pipes should be saved 
by the proposed additional insulation. 
As the low pressure steam is used only 
seven months of the year, the annual 
savings of both high- and low-pressure 
steam, figured at 83 cents per thov- 
sand pounds, were estimated at $3729. 
Accordingly, the insulation was author- 
ized and installed. 

Subsequently, the actual experience 
of the company in the amount of 
steam purchased in the last three 
months of 1944 and the opening 
month of 1945 indicates that the fig 
ures for a full year of operation will be 
within 5 percent of the original est 
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HOW STEAM SAVINGS WERE ESTIMATED 


80-Pound Lines 











Heat loss per square foot of pipe surface per degree differential between 70-deg. room temperature 
of temperature difference per hour— Based on and temperature of steam at 80 pounds 
Diameter of Length Efficiency B.t.u’s. Radiated B.t.u. 
Pipe, Exposed of Packing From Corresponding Savings 
(inches) (feet) (percent) Sq. Ft. Area (per hour) 
1/2 180 76.39 x 29 , 160 = 22 ,275 
3/4 664 78.49 x 134,192 = 105 ,327 
1 369 80.59 x 93 , 726 = 75 ,533 
1-1/4 22 82.21 4 7,100 = 5 ,836 
1-1/2 106 83 .02 x 39 ,000 = 32,377 
2 163 84.18 x 74,800 = 62 ,966 
2-1/2 76 85.05 x 42 ,256 = 35 ,938 
340 ,252 


340,252 x 7200 (hours per year) = 2,449,814,400 B.t.u. savings per year 
2,449,814,400 -- 1186 (B.t.u. per pound of steam) = 2065 M pounds of steam 
2065 <x 0.83 per M pounds = $1713 savings per year 


Heat loss per square foot of pipe surface per degree of ferential between 70-deg. room temperature 
temperature difference per hour— based on dif- 


30-Pound Lines 


and 


temperature of steam at 30 pounds 











Diameter of Length Efficiency B.t.u.’s Radiated B.t.u. 

Pipe Exposed of Packing From Corresponding Savings 
(inches) (feet) (percent) Sq. Ft. Area (per hour) 
3/4 36 63 .42 x 5,250 = 3,330 
1 201 66.6 x 36,740 = 24 ,469 
1-1/4 634 69.31 x 140 ,650 = 97,970 
1-1/2 691 70.73 x 183 ,100 = 129 ,451 
2 834 72.64 x 275 ,000 = 199 , 760 
2-1/2 222 74.07 x 80,100 = 59,330 
3 89 75.28 x 43 ,500 = 32,746 
4 207 76.47 x 120 ,700 = 92 ,299 
5 5 77.33 x 38 , 200 = 29 ,540 
6 9 77.93 x 8,500 = 6,624 
8 9 78.64 x 10 ,827 = 8,504 
684 ,023 


684,023 x 7200 (hours per year) = 4,924,965,600 B.t.u. savings per year 


4,924,965,600 — 1186 (B.t.u. per pound of steam) = 4152 M pounds steam 


4152 x .685* x 0.83 per M pounds = $2016 savings per year 


*In use seven months of year for heat purposes 





mates, allowing for a slight reduction 
iM process steam incident to cessation 
of certain work and adjustment for a 
more severe winter. 

The pipe layout in the Bassick 
plants brings in the steam through 
three pipes extending about 50 feet 
through a brick tunnel leading from 
the boiler room in another building. 
A single line of large-sized pipe is used 
for the low-pressure steam, and two 
smaller lines are used for incoming 
high-pressure steam. Principal uses are 
for heating vats of water and of plat- 
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ing solutions, and for heating the 
building. 

Now that the insulation job has 
begun to perform its economies, the 
company is giving thought also to 
other heat-saving methods. Perhaps 
the most important is the start that has 
been made to provide tighter seals 
along the edges of opening sections of 
steel casement windows. 

As irregular surfaces at these points 
frequently prevent the windows from 
being shut tightly enough to exclude 
considerable currents of air, a test 
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treatment was made on 25 windows on 
one floor of the larger Bassick building. 
The abutting edges were thoroughly 
scraped, cleaned, and painted. Next, 
the edges were covered with a layer 
of mastic, applied by putty-knife. 
Finally, the windows were shut with 
the pressure of the locking device, so 
as to squeeze out excess quantities of 
the mastic, while leaving the remain- 
der to fill in any irregularities of the 
surface. Since that time these windows 
have been completely free from un- 
comfortable air leaks. 
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Transformer Inspections 
Avoid Overload Troubles 


JOHN M. WEBB, Engineering Division, Eli Lilly & Company, Indianapolis 


INSTITUTION of a program of rigorous 
inspections of all power distribution 
transformers at Eli Lilly & Company, 
Indianapolis, is insuring their most 
efficient and uninterrupted operation 
under present-day overload conditions. 
These inspections include load tests 
and temperature readings of each 
transformer, in addition to a physical 
check of the entire installation. 

Several years ago the increasing de- 
mands on the plant’s electrical systems, 
because of increased manufacturing 
facilities, were manifested in over- 
heated equipment, blown fuses, and in 
other unmistakable signs that the dis- 
tribution systems had overnight be- 
come too small. Manufacturing de- 
partments mushroomed in buildings 
that had never been used for other 
than warehousing, causing existing fa- 
cilities to become overtaxed. Also, 
many departments that had normally 
never operated more than one or two 
shifts were expanded to continuous 
operation. In some instances, the load 
factor was increased from two to three 
times above normal. This meant that 
transformer equipment that had been 
asked to stand a small overload for a 
few hours a day suddenly was over- 
loaded continuously. To aggravate the 
condition further, much of the new 
production equipment was powered 
with small induction motors, which 
added the burden of their large mag- 
netizing currents to the already over- 
loaded lines. 


No Replacements Available 


This rising electrical demand was 
reflected in increased operating tem- 
peratures of the transformers. Finally, 
one of the smaller transformers failed, 
and it was realized that immediate 
steps would have to be taken so that 
the plant might be kept in operation. 
It was recognized, too, that little help 
could be expected in the future by 
replacement from the gradually dwin- 
dling stocks of transformers held by 
power companies and _ transformer 
manufacturers. The material outcome 
of this experience was the formulation 
of an inspection and preventive main- 
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Figure 1. Transformer inspection includes use of recording instruments 
to obtain electrical data, and the utilization of thermometers for deter- 
mining temperature rise above ambient 


tenance routine for all transformers. 

The physical plant of Eli Lilly & 
Company at Indianapolis consists of 
some thirty-five buildings, in which 
are housed research laboratories, ofh- 
ces, warehouses, and manufacturing 
departments. The electrical demands 
of these subdivisions range from regu- 
lated 120-volt, 60-cycle supply for 
laboratory instruments, to 4160-volt, 
three-phase, 60-cycle supply for cen- 
trifugal refrigerating compressors. 

The electrical systems in the various 
buildings are served from _ trans- 
former stations which step down the 
2400/4160-volt, three-phase, Y pri- 
mary to secondary voltages of 480 
volts, three-phase, for all power re- 
quirements, and to 120/208 volts, 
three-phase, 120 volts, three-phase, 
and 120/240 volts, single-phase for 
lighting services. 

Three types of transformers are 
used—oil-cooled, non-flammable _ li- 
quid-cooled, and air-cooled. Most of 
the oil-cooled transformers originally 


were the property of the local power 


‘company from whom they were pur 


chased at the time the 4160-volt dis- 
tribution system was taken over by 
Eli Lilly & Company. The non-flam- 
mable liquid-cooled and _ air-cooled 
transformers have been purchased 
more recently, in line with the trend 
of locating the power supply close to 
the loads. Several of them are incor 
porated in load or power centers. 

In order that proper analysis of 
actual load conditions on all trans 
formers might be made, a preliminary 
study was undertaken to determine 
exactly what information would be re- 
quired, and what equipment would be 
necessary to obtain this information. 
It was decided that if the transformer 
size, output voltage, load in amperes, 
load in kilowatts, rise of temperature 
above ambient, and duration of the 
peak were known, enough information 
would be available for the purpose. 
For example, by measuring the voltage 
and ampere load, the load in volt 
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REPORT OF TRANSFORMER OPERATION 

BUILDING NO._22 __ DATE_9 - 5° - 44 
"Transformer oh) ae? 1 Maoiees Temperature Kw. Load | Kva. aoe 
iosiic 50 peg jeg rt 137°. | /24 | 105 S hos. 
26/0493 | 50 113 /37° 
parece | OL ret 8 
Oy ose 150 | 440 from Cher? 151° | 300 | 364\ Shes. 
919/033 | 150 440 /54° 
9/9240 | 1/50 | 440 /54° 
REMARKS Gontesri— Psmposraiint— 96°F. 











Figure 2. Simple report form, on letter-size sheet. 
records transformer inspection data obtained from 


amperes can be calculated. Knowing 
the watts load, the amount of reactive 
load can be calculated, and knowing 
the duration of the peak load, it is pos- 
sible to decide whether or not the load 
factor is such that the transformers 
may become overheated. The tem- 
perature rise, together with the length 
of duration of the peak load, can. be 
interpreted to keep the transformer 
operating at peak load or at an over- 
load for intervals within safe tempera- 
ture limits. 


Necessary Instruments 


To obtain these readings, several in- 
struments are necessary. A recording 
voltmeter, a wattmeter, and an am- 
meter are useful in determining the 
electrical load when the values are 
known to be critical and a permanent 
record is desired for comparative pur- 
poses. A useful instrument for mak- 
ing less rigorous investigations is the 
maximum-demand type __ indicating 
clamp-on thermal ammeter. This in- 
strument can be used for as long a 
period as desired. Being of the thermal 
type, it integrates the load and does 
hot register the temporary peaks except 
m terms of heat rise, which is the 
quantity it is desired to know. There 
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instrument readings in third to sixth columns and in 
eighth column. Seventh column is computed 










































































Load on Power Transformer Bank— Bldg. 22 — 
| | 
Apr. 1942: 250 kw. 415 kva.-9 
| 
I 
Aug. 1942 240 kw. -— 414 kva. 
/ 
Dec. 1942 220 kw.-4—378 kva. ¢ 
\ 
July 1943 270 kw. 417 kva. 
{ 
| Addition of 180 kva. 
1 
Dec. 1943 240 kw. | 433 kva. in capacitors. 
\; 
June 1944 345 kw. 513 kva. De ! 
ft | 
300 kw $64 kv | 
® ad. 
1944 ‘ : | 
Seat: 100 200 300 400 500 600 
Units in Kva. or Kw. 








Figure 3. Chart of consecutive load tests for each transformer bank 
‘shows seasonal load trends in kilowatts and kilovolt-amperes 


MARCH, 1945 


149 





















naturally increase with the decrease in 
the daily period of natural light. Re- 
sults of the load tests are plotted for 
each transformer so that seasonal loads 
may be approximated and the trend 
of the loads may be studied. Figure 3 
shows the study of the trend of loading 
on a bank of three 150-kva. transform- 
ers located in building No. 22. Kilo- 
watts are plotted with a continuous 
line, while kilovolt-amperes are plotted 
with a dotted line. 

As a result of such studies many 
changes have been made. Transform- 
ers not loaded to capacity have been 
exchanged for smaller transformers 


are two pointers on the dial of the 
meter, one of which indicates the pre- 
cise temperature at any moment, while 
the other is free-setting. The free-set- 
ting pointer is moved to the maximum 
point of register by the indicating 
pointer, and registers the maximum in- 
tegrated demand for whatever period 
the meter is used. 

It was realized that any inspection 
of transformer equipment, in order to 
be effective, had to be made at regular 
intervals, and that the data collected 
had to be recorded in such a way as 
to make intelligent interpretation pos- 
sible. For the latter purpose the rou- 
tine inspection form illustrated in Fig- 
ure 2, although a simple one, was 


operating at excessive temperatures 
found to be adequate. 


have been shut down, cleaned out, and 
checked for loose connections. In 
many cases it was found that a change 
of oil and desludging reduced tempera- 
tures greatly. Occasionally a trans- 
former was found to be operating at 
low potential because of low primary 
voltage. Changing the taps to a lower 
ratio by 24 percent or 5 percent often 
reduced the ampere loading. 

These same studies pointed another 
way to better operation, namely in- 
creasing transformer capacity by the 
addition of capacitors to loads of low 
power factor. Again referring to Fig- 
ure 3, it will be seen how this expe- 


Inspection Routine 


Transformer inspection routine is 
set up so that each transformer is 
covered every three months. Trans- 
formers found to be close to rating are 
then checked at more frequent inter- 
vals. It is endeavored to make the 
inspections at intervals that will reflect 
the seasonal load changes. For in- 
stance, transformers serving air con- 
ditioning equipment will be more 
lightly loaded in winter than in the 
warmer months, whereas lighting loads 





The American Way 


Let us examine the record of American industry. It 
shows us some very plain facts. In the short period from 
1920 to 1940 this happened: 

We increased the output per man-hour in manufactur- 
ing industries by 116 percent * * * We increased the 
production of industrial goods by 60 percent * * * We 
reduced the prices of industrial goods by 49 percent * * * 
Average hourly earnings rose about 40 percent * * * And 
in the process we increased the total employment in 
America by 4,000,000 people. 

Within that period: We reduced the price of radios 
from $125 to $34, and increased the annual sales from 1.3 
million to 13.7 million sets * * * We reduced the price of 
mechanical refrigerators from $550 to $155 and in the 
process increased the annual sales from 5000 to 3% 
million * * * We reduced the price of oil burners from $735 
to $333 and increased the annual sales from 75,000 to 
321,000 * * * And we did the same thing with thousands 
of other products. 


Altred M. Staehle, Publisher, “Factory,” before Westinghouse 
Materials Handling Machinery Manufacturers Conference. 
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that were overloaded. Transformers . 


dient relieved the heavy reactive Joaq 
due to the low power factor found op 
one of the transformer banks in build 
ing No. 22. In June, 1944, this trans. 
former bank was overloaded at 5}3 
kva. Based on metered watts load of 
345 kw., it indicated a power factor of 
only 68 percent. After the installation 
of capacitors totaling 180 kva., the 
next survey in September, 1944 
showed the transformer bank loaded at 
364 kva. and 300 kw., representing an 
improved power factor of 82 percent. 

Although the institution of the 
electrical inspection routine was pr- 
marily motivated by the desire for in. 
formation concerning the loading of 
transformers, it was found, however, 
that this inspection could be used to 
supplement a routine of physical 
maintenance already in effect. This 
maintenance routine, which included 


‘an annual cleaning of the various trans- 


former vaults, was scheduled by a 
follow-up system. Connections were 
tightened, oil was checked, and switch 
parts were gone over to see that every- 
thing was in good working order. 


Preventing Trouble 


Under the new inspection system, 
the inspector soon finds out which 
pieces of equipment are likely to 
cause trouble in the near future. For 
instance, if a certain transformer in a 
bank constantly is warmer than the 
other two, he reports the fact, and 
recommends that the bank be shut 
down and the transformer examined. 
If his records show certain transform- 
ers to be overloaded, he repeats his 
inspection at closer intervals, and 
takes samples of oil for test. In this 
way many defects are rectified before 
they lead to breakdowns. 

Oil samples taken at regular inter- 
vals are analyzed to determine when 
the oil should be changed, or filtered, 
and whether the core of the trans 
former should be pulled and the tank 
desludged. The inspector records the 
ambient room temperature. If this 
temperature shows great increase with 
an increase in load, then means of 
ventilation for the vault or room must 
be found. 

An alert inspector will work out 
a maintenance schedule to fit the con- 
ditions of the transformers under in- 
spection. These conditions vary 4s 
manufacturing processes vary, so that 
it is a little difficult to lay out a hard- 
and-fast maintenance routine. How- 
ever, the very fact that the inspector 
must visit the transformer vaults at 
regular intervals and must observe cet- 
tain conditions, insures proper atten- 
tion being given to unhealthy oper- 
ating conditions. 
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Tight Scheduling Prevents 
Hit-or-Miss Lubrication 


N. LEE HASTINGS, Administrative Supervisor of Field Divisions, Kodak Park, Eastman Kodak 


Company, Rochester, N. Y. 


DowNTIME Of production machinery 
and plant-service equipment becausc 
of motor or lineshaft failures is kept at 
, minimum in the Kodak Park works 
of Eastman Kodak Company, Roch- 
eter, N. Y., by a preventive mainte- 
nance system of lubrication and 
inspection. This system provides a 
erpetual inventory of more than 
1,000 motors in use, + horsepower and 
up, and schedules every single one of 
these motors, and also _lineshaft 
drives, for needed attention. It goes 
even further by requiring an entry of 
the actual date of each maintenance 
servicing on a schedule sheet, thereby 
diminating the last possible chance of 
inattention because of human forget- 
fulness. Only 20 full-time equip- 
ment servicemen are employed in its 
continuous operation, involving also 
regular daily duties of making minor 
motor repairs and adjustments. 


Merely Squirted Oil 


Prior to the formulation of this sys- 
tem about five years ago, lubrication of 
motors and lineshafts was done by so- 
called “oilers,” who constantly toured 
their assigned tertitories with the idea 
of squirting oil or greasing any and all 
bearings whenever it appeared neces- 
sary. Although these efforts were 
aimed to provide adequate servicing, 
there were still too many breakdowns 
and calls for repaits because of in- 
eficient methods. Some motors or 
lineshafts were overlooked, others were 
oerlubricated. It was impossible to 
pin the responsibility for these defec- 
fons on any individual 

These were only the outward evi- 
dences, however, of the deeper psycho- 
logical effect the inadequate lubrication 
program had on the men themselves. 
True, responsibility was theirs for tak- 
ing care of all motor and lineshaft 
equipment in well-defined precincts. 
but any appreciation of the importance 
of the job was lost in its lump-sum dele- 
gation to service “evervthing.” The 
men were performing their work in the 
‘ame perfunctory way its requirements 
were handed to them, and. in conse- 
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DAY-TO-DAY SCHEDULE 
MONDAY . 
6:30to 7:30 B.23 All third-floor shafting clutches 
7:30 to 8:30 48  Ojiling of degreaser and oven 
8:30 to 10:00 23 Carpenter shop ; 
10:00 to 1:00 48-48A Cine reel motors (in 48A) and shatiting 
2:00 to 2:30 23 Seventh floor 
2:30to 4:00 23 #Industrial Labs 
_ TUESDAY ©. °° | 
: 6:30 to 7:30 23. Machine shop motors 
- 7:30 to 8:00 23. Machine shop addition 
* 8:00to 8:30 48 Inspection of degreaser 
; 8:30 to 10:00 48 Bindery and multilith 
- 10:00to 10:45 48 Job printing 7 
10:45to 1:00 48 Sundries manufacturing motors and 
F 2:00 to 3:00 23 Pattern shop ar 
~ $:00to 4:00 23 Experimental machine shop. 
3 Metallurgical lab 
_ Machine assembly | 
pees 4 . Machine shop on 1 
_ WEDNESDAY haa “ 
6:30 to 7:30. 23 ~~ Machine shop motors» 
7:30 to 8:00 48 ~ Inspection of degreaser 
8:00 to 9:45 48 Job printing 
begs ne cae. 
Figure 1. Day-to-day schedule of motor lubrication and inspection, 


based on a weekly cycle, breaks down what would otherwise be a 
monotonous daily routine into concise, accomplishable assignments 


quence, the job had degenerated into 
endless routine and boredom that held 
little attraction for high-quality men. 
The present system was designed, 
therefore, not only to insure the proper 
servicing of equipment, but also to do 
this in such a way that the men would 
fully comprehend and rise to the im- 
portance of their job. This called for 
a twofold remedy of the outstanding 
defects of the old system, which was 
to be attained by (1) giving specific 


instructions for servicing each unit. in 
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cluding not only the “how,” but also 
the “when” and “where,” and (2) 
fixing responsibility for performance 
of each duty by use of a written record. 
And of no little psychological value 
was the added decision to abandon the 
traditional name of “oiler,’’ with its 
sloppy squirt-can implications, in favor 
of “equipment serviceman.” The new 
name, it is felt, portrays more of the 
real responsibilities of the job and en 
courages pride in workmanship. 
Efficient application of the twofold 
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Figure 2. Data sheets in the 
equipment serviceman’s manual 
list the location and use of every 
motor and lineshatft in his precinct, 
tell how often they are to be 
lubricated or inspected, and pro- 
vide for entry of dates of main- 
tenance to clinch execution 


remedy in a large maintenance organi- 
zation that serves the extensive proper- 
ties at Kodak Park was yet another 
matter. There are 90 large buildings 
that require motor-lubrication and in- 
spection services: The duties of com- 
plete maintenance of each of these 
buildings is apportioned among eight 
field-maintenance divisions under the 
direct supervision of the assistant 
superintendent of the engineering and 
maintenance department. The equip- 
ment servicemen are attached to one 
or another of these field divisions. Ob- 
viously, the restriction of the activities 
of each equipment serviceman within 
the organizational and territorial limits 
of his own division was to be desired. 
On the other hand, coordination of 
the activities of all equipment service- 
men was essential to the success of any 
plan. Control of the lubrication and 
inspection system was therefore vested 
in a staff member of the assistant super- 
intendent’s office, rather than sepa- 
rately in each division head as before. 


Equipment Inventory 


The first step in the system’s de- 
velopment was to define the territory 
to be serviced by each equipment serv- 
iceman. It called for a complete in- 
ventory of motors and lineshaft drives 
in every building to determine the 
work-load involved. It was recognized 
that if careful inspection and lubrica- 
tion service was wanted, sufficient time 
must be allowed in which to do it. 
Arbitrary establishment of a work 
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A loose-leaf manual that details the responsibilities of motor lubrica- 
tion and inspection, and instructs how the job is to be done, guides 
the work of each equipment serviceman 


schedule without regard to time re- 
quirements might defeat the purpose. 

In making up this inventory, re- 
liable motor-record card files of the 
electrical department were consulted 
for details of make, horsepower, and 
lubrication characteristics of each 
motor, also its exact location, and the 
type of equipment it served. A tenta- 
tive work schedule was then laid out 
for one equipment serviceman, and 
time study methods were applied to 
gage the amount of work he might 
reasonably be expected to do well in 
the time allotted. Planning methods, 
too, were used to shorten time require- 
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ments. Based on a cycle of weekly in- 
spection, the most efficient daily routes 
were laid out in departmental and 
building-floor sequence. 

From this groundwork, other sched- 
ules were similarly drawn up, until it 
was found that servicing the entire 
plant territory could be efficiently 
handled by 20 men. 

The results of this survey have been 
summarized on a single-page master 
schedule showing all buildings im 
Kodak Park, against which are listed 
the name of the equipment serviceman 
assigned to each building, and the 
identity of his field-maintenance di- 
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vision. At the end of this schedule 
this same information is rearranged 
according to field divisions, for cross- 
reference purposes. Here, in effect, is 


an organization chart for motor lubri- 
cation and inspection services that 
covers the entire plant. 

Having established a master plan 
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involving a definite route and work- 
load for each equipment serviceman, 
how was this information to be con- 
veyed to him in terms of specific in- 
structions, and how was his perform- 
ance to be recorded? To achieve this 
twofold objective, each serviceman has 
been provided with a black-covered 
loose-leaf manual, labeled ‘Inspection 
and Lubrication Schedule and Motor 
Survey,” containing the following four 
letter-sized sections: 


1. Letter of instructions. This letter 
outlines the objectives of the system, 
and the responsibilities of the equip- 
ment serviceman. It instructs in the 
use of the manual contents, and em- 
phasizes the need for careful com- 
pliance in every detail. It says, in 
effect, that this is no mere “oiler’s” 
job, but one where interruptions in 
production due to lack of proper serv- 
icing will be the serviceman’s responsi- 
bility. He is told to inspect all 
equipment listed as often as indicated, 
and even more often if he thinks neces- 
sary. He must lubricate this equip- 
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ment according to the manual guide, 
and keep it clean. He must make 
minor adjustments, clean commu- 
tators, change brushes, and notify his 
foreman immediately when repairs 
beyond his ability are needed. Equip 
ment failures are to be recorded, to 
aid in preventive maintenance. Lubri- 
cation of a frequency of one month or 
longer must be recorded. Any changes 
in equipment are to be reported. In 
brief, the letter of instructions shows 
it is a responsible, man-sized job. 


2. Day-to-day schedule. This sched- 
ule (Figure 1) outlines the work to 
be done every work day of the week, 
based on a minimum weekly cycle for 
inspection of all equipment. It shows 
the departments or equipment group 
that should be serviced each hour dur- 
ing each day. It serves to break down 


.a hopeless mass of monotonous routine 


into definite smaller assignments that 
can be successively completed with a 
satisfied feeling of progress and ac- 
complishment. It presents, too, a 
“production” mark to shoot at or even 
to excel. Supplementing this schedule 
is a budget sheet that summarizes the 
account numbers to be charged for the 
total hours covered by the weekly 
schedule. 


3. Route Sheets. In these sheets 
the serviceman finds further evidence 
of the importance of his job. For each 
building in his itinerary he is given a 
scaled plan, showing the layout of 
each floor, names of departments, and 
locations of every unit to be serviced. 
These units are indicated on the plan 
by a black square matched by an in- 
ventory machine number. The total 
number of motors is shown for each 
floor, and the gross total number of 
motors and shafts, as well as allotted 
time for servicing, is shown for each 
entire route sheet. 


4. Data Sheets. Here is found the 
ultimate refinement in detail that im 
poses specific responsibility for per- 
formance on the serviceman. This sec- 
tion is virtually an inventory of motors 
and shafting in the serviceman’s terrti- 
tory. The inventory has been ex- 
panded, however, to incorporate much 
of the information already given in the 
three previous sections of the manual. 
as well as some entirely new details. 
Fach data sheet repeats, for instance. 
the departmental location and inven- 


Time studies were made by a 
supervisor to gage the amount of 
work an equipment serviceman 
might reasonably be expected to 
do well in the time allotted 
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TEST READINGS 





















































*Rotation: R.P.M. | Volts | Amps. | Watts 

Test Voltmeter No. 
ane Ammeter No. 
Data Wattmeter No. 

Panel No. ircui . 
Panel ‘anel No | Circuit No 

Fuse Size Amps. 
Data: | Circuit Marked [] ¥ 
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Motor Replaces M-# 








New Installation Yes[] No[] 

















Grease [] Oil 7] 


Requested by: 
Tested by: 











*Rotation of driven shaft to be as viewed from end opposite drive 








Copies of motor-test report, which is made by electrical department 
whenever a motor is installed or replaced, are routed to holders of 
lubrication manuals to make up-to-the-minute corrections 


tory number of each unit to be serv- 
iced, and also the scheduled day of in- 
spection for each unit. 

Thirteen columns are required on 
the data sheet, which unfolds to 
double-letter size (Figure 2), to ac- 
commodate its detailed requirements. 
The first eight columns deal with in- 
ventory information, such as motor 
and lineshaft location, use, and descrip- 
tion. The next three columns show the 
desired frequency of oiling, greasing, 
and inspection, and are of vital im- 
portance in guiding proper servicing 
In these columns, W _ represents 
weekly, M monthly, 6M every six 
months, and so on. In the next to 
the last column the serviceman must 
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enter the dates of servicing, which 
provides the assurance or proof that 
the job has been done. The last 
column is devoted to special notes and 
blank space for recording any changes 
in equipment as a result of transfers 
or replacements. 


A typical manual contains in the 
neighborhood of 19 data sheets, cover 
ing a weekly route, for one serviceman. 
of 353 motor oiling stations, and 397 
motor greasing stations, which does 
not include care of lineshafts and other 
daily work of motor cleaning and ad- 
justing. Oiling is usually scheduled 
weekly, and greasing every 6 months. 

In addition to the serviceman’s own 


manual, copies are placed in the hand, 
of each division foreman, and also are 
kept in a central file for the staff super. 
visor’s use. The supervisor sees St 
all reports of changes in equipment are 
entered on his file copies. Every 6 
months he issues a revised manual to 
each serviceman—a task that is sim. 
plified by keeping master sheets op 
file and re-using them, after correction; 
are made, in a duplicating process. 


Serviceman’s Bible 


No effort is spared to assure the 
accuracy of the manual contents, which 
are looked upon as the serviceman’s 
bible. Whenever a motor is installed 
or replaced, copies of a routine motor. 
test report that regularly goes to the 
staff electrical engineer are given to 
the equipment serviceman, the field 
foreman, and the staff supervisor. The 
primary purpose of this report is to 
record the result of a test of the load 
and operating characteristics that is 
made with instruments by the elec- 
trical department before putting the 
motor into actual service. This test 
insures the use of the correct size of 
panel fuses and heater coils in the 
overload relays, which protection is 
installed at the time of making the 
test. The test report also serves, how- 
ever, to notify the serviceman and staff 


‘supervisor of any motor change auto- 


matically. It has all the details needed 
by them to correct their annual data 
sheets. 

Nor is the possibility of negligence 
by a serviceman overlooked. His work 
is checked by two men who complete 
a tour of the entire plant once every 
3 months. These men render weekly 
reports of any unsatisfactory con- 
ditions found, and either rectify the 
condition themselves or arrange for 
major repairs, just as any serviceman 
would do. 

' The benefits in the use of the motor 

inspection and lubrication manual 
have not been limited to accomplish- 
ing the major objectives of keeping 
equipment going and cutting down 
major repairs. It is now much easier 
to provide uninterrupted lubrication 
and inspection service in the event of 
illness or vacation absence of a regular 
serviceman. The substitute can pick 
right up where his predecessor left of. 
Likewise, the burden of supervision has 
been reduced, because more respons} 
bility has been transferred to the serv 
iceman. For this reason, the job has 
been elevated to a = 4 grade, which 
means that it appeals to higher class 
men. This, in turn, means that 4 
better job is being done. Not one motor 
has had to be repaired within the past 
year because of faulty lubrication 
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Servicing Fluorescent 
Lighting Equipment 


H. J. KREUTZINGER, Superintendent of Maintenance, Allison Division, General Motors 
Corporation, Indianapolis 


[He yos of maintaining large indus- 
trial fluorescent lighting systems such 
as found in the Allison Division plants 
in Indianapolis presents several prob- 
lems. What should be the frequency 
of cleaning of lamps and reflectors? 
How often should lamps be changed? 
How can these services be performed 
to balance lighting efficiency against 
maintenance economy? The frequency 


with which fixtures must be cleaned 
will obviously vary with the extent 
of their exposure to dirt, but it de- 
pends also upon the amount of ex- 
pense incurred in keeping lighting up 
to its best efficiency. Opinions seem 
to vary as to how far this cleaning can 
be carried out and yet be justified. 
Opinions vary also on the question of 
the frequency of lamp changes. 


Because lighting systems at Allison 
are among the first large industrial 
fluorescent lighting installations to 
have been made in the country, meth 
ods of servicing these systems had to 
be worked out on the basis of experi 
ence and requirements. 

In the first of the two plant groups 
there are approximately 10,000 three 
lamp, 1500 two-lamp, and 2000 one 











Lighting maintenance truck carries ladders on side 
tack, and has compartments for extra lamps and 
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starters, also for washing buckets and cloths. Fiat 
top serves as wash table, holds extra fixtures 
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are two pointers on the dial of the 
meter, one of which indicates the pre- 
cise temperature at any moment, while 
the other is free-setting. The free-set- 
ting pointer is moved to the maximum 
point of register by the indicating 
pointer, and registers the maximum in- 
tegrated demand for whatever period 
the meter is. used. 

It was realized that any inspection 
of transformer equipment, in order to 
be effective, had to be made at regular 
intervals, and that the data collected 
had to be recorded in such a way as 
to make intelligent interpretation pos- 
sible. For the latter purpose the rou- 
tine inspection form illustrated in Fig- 
ure 2, although a simple one, was 
found to be adequate. 


Inspection Routine 


Transformer inspection routine is 
set up so that each transformer is 
covered every three months. Trans- 
formers found to be close to rating are 
then checked at more frequent inter- 
vals. It is endeavored to make the 
inspections at intervals that will reflect 
the seasonal load changes. For in- 
stance, transformers serving air con- 
ditioning equipment will be more 
lightly loaded in winter than in the 
warmer months, whereas lighting loads 








naturally increase with the decrease in 
the daily period of natural light. Re- 
sults of the load tests are plotted for 
each transformer so that seasonal loads 
may be approximated and the trend 
of the loads may be studied. Figure 3 
shows the study of the trend of loading 
on a bank of three 150-kva. transform- 
ers located in building No. 22. Kilo- 
watts are plotted with a continuous 
line, while kilovolt-amperes are plotted 
with a dotted line. 

As a result of such studies many 
changes have been made. Transform- 
ers not loaded to capacity have been 
exchanged for smaller transformers 


that were overloaded. Transformers . 


operating at excessive temperatures 
have been shut down, cleaned out, and 
checked for loose connections. In 
many cases it was found that a change 
of oil and desludging reduced tempera- 
tures greatly. Occasionally a trans- 
former was found to be operating at 
low potential because of low primary 
voltage. Changing the taps to a lower 
ratio by 24 percent or 5 percent often 
reduced the ampere loading. 

These same studies pointed another 
way to better operation, namely in- 
creasing transformer capacity by the 
addition of capacitors to loads of low 
power factor. Again referring to Fig- 
ure 3, it will be seen how this expe- 





The American Way 


Let us examine the record of American industry. It 
shows us some very plain facts. In the short period from 


1920 to 1940 this happened: 


We increased the output per man-hour in manufactur- 
ing industries by 116 percent * * * We increased the 
production of industrial goods by 60 percent * * * We 
reduced the prices of industrial goods by 49 percent * * * 
Average hourly earnings rose about 40 percent * * * And 
in the process we increased the total employment in 


America by 4,000,000 people. 


Within that period: We reduced the price of radios 
from $125 to $34, and increased the annual sales from 1.3 
million to 13.7 million sets * * * We reduced the price of 
mechanical refrigerators from $550 to $155 and in the 
process increased the annual sales from 5000 to 3% 
million * * * We reduced the price of oil burners from $735 
to $333 and increased the annual sales from 75,000 to 
321,000 * * * And we did the same thing with thousands 


of other products. 


Alfred M. Staehle, Publisher, “Factory,” before Westinghouse 
Materials Handling Machinery Manufacturers Conference. 



















































dient relieved the heavy reactive |oaq 
due to the low power factor found op 
one of the transformer banks in build 
ing No. 22. In June, 1944, this trans 
former bank was overloaded at 5]3 
kva. Based on metered watts load of 
345 kw., it indicated a power factor of 
only 68 percent. After the installation 
of capacitors totaling 180 kva., the 
next survey in September, 1944 
showed the transformer bank loaded at 
364 kva. and 300 kw., representing an 
improved power factor of 82 percent. 

Although the institution of the 
electrical inspection routine was pri- 
marily motivated by the desire for in- 
formation concerning the loading of 
transformers, it was found, however, 
that this inspection could be used to 
supplement a routine of physical 
maintenance already in effect. This 


maintenance routine, which included 


an annual cleaning of the various trans- 
former vaults, was scheduled by a 
follow-up system. Connections were 
tightened, oil was checked, and switch 
parts were gone over to see that every- 
thing was in good working order. 


Preventing Trouble 


Under the new inspection system, 
the inspector soon finds out which 
pieces of equipment are likely to 
cause trouble in the near future. For 
instance, if a certain transformer in a 
bank constantly is warmer than the 
other two, he reports the fact, and 
recommends that the bank be shut 
down and the transformer examined. 
If his records show certain transform- 
ers to be overloaded, he repeats his 
inspection at closer intervals, and 
takes samples of oil for test. In this 
way many defects are rectified before 
they lead to breakdowns. 

Oil samples taken at regular inter- 
vals are analyzed to determine when 
the oil should be changed, or filtered, 
and whether the core of the trans 
former should be pulled and the tank 
desludged. The inspector records the 
ambient room temperature. If this 
temperature shows great increase with 
an increase in load, then means of 
ventilation for the vault or room must 
be found. 

An alert inspector will work out 
a maintenance schedule to fit the con 
ditions of the transformers under in- 
spection. These conditions vary 4s 
manufacturing processes vary, so that 
it is a little difficult to lay out a hard- 
and-fast maintenance routine. How- 
ever, the very fact that the inspector 
must visit the transformer vaults at 
regular intervals and must observe cet- 
tain conditions, insures proper atten- 
tion being given to unhealthy oper 
ating conditions. 
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Tight Scheduling Prevents 


Hit-or-Miss Lubrication 


N. LEE HASTINGS, Administrative Supervisor of Field Divisions, Kodak Park, Eastman Kodak 


Company, Rochester, N. Y. 


DOWNTIME of produchon machinery 
and plant-service equipment because 
of motor or lineshaft failures is kept at 
a minimum in the Kodak Park works 
of Eastman Kodak Company, Roch- 
ester, N. Y., by a preventive mainte- 
nance system of lubrication and 
inspection. ‘This system provides a 
perpetual inventory of more than 
11,000 motors in use, horsepower and 
up, and schedules every single one of 
these motors, and also lineshaft 
drives, for needed attention. It goes 
even further by requiring an entry of 
the actual date of each maintenance 
servicing on a schedule sheet, thereby 
eliminating the last possible chance of 
inattention because of human forget- 
fulness. Only 20 full-time equip- 
ment servicemen are employed in its 
continuous operation, involving also 
regular daily duties of making minor 
motor repairs and adjustments. 


Merely Squirted Oil 


Prior to the formulation of this sys- 
tem about five years ago, lubrication of 
motors and lineshafts was done by so- 
called “oilers,” who constantly toured 
their assigned tertitories with the idea 
of squirting oil or greasing any and all 
bearings whenever it appeared neces- 
sary. Although these efforts were 
aimed to provide adequate servicing, 
there were still too many breakdowns 
and calls for repairs because of in- 
eficient methods. Some motors or 
lineshafts were overlooked, others were 
overlubricated. It was impossible to 
pin the responsibility for these defec- 
tions on any individual 

These were only the outward evi- 
dences, however, of the deeper psycho- 
logical effect the inadequate lubrication 
program had on the men themselves. 
True, responsibility was theirs for tak- 
ing care of all motor and lineshaft 
equipment in well-defined precincts. 
but any appreciation of the importance 
of the job was lost in its lump-sum dele- 
gation to service “evervthing.” The 
men were performing their work in the 
‘same perfunctory way its requirements 
were handed to them, and. in conse- 
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DAY-TO-DAY SCHEDULE 





MONDAY 
6:30 to 7:30 B.23 All third-floor shafting clutches 
7:30 to 8:30 48  Ojiling of degreaser and oven 
8:30 to 10:00 23 Carpenter shop 
10:00 to 1:00 48-48A Cine reel motors (in 48A) and shatiting 
2:00 to 2:30 23 Seventh floor 
2:30 to 4:00 23 ~=— Industrial Labs 
. TUESDAY =. 
6:30 to 7:30 23 Machine shop motors 
7:30 to 8:00 23. Machine shop addition 
: 8:00 to 8:30 48 Inspection of degreaser 
| 8:80 to 10:00 = 48 Bindery and multilith 
-  10:00t0 10:45 48 Job printing . 
10:45 to 1:00 48 Sundries manufacturing motors an 
= 2:00 to 3,00 23. ~~ Pattern shop 
_.  $:00to 4:00 23 + Experimental machine shop. 
| Metallurgical lab ; 
_ Machine assembly | 
oe eh . Machine shop on 1 
WEDNESDAY biel vs 
 6:80to 7:30. 23 .. Machine shop motors — 
7:30 to 8:00 48 ~ Inspection of degreaser 
8:00 to 9:45 48 Job printing . 
opis SOs “tet UN 
Figure 1. Day-to-day schedule of motor lubrication and inspection, 


based on a weekly cycle, breaks down what would otherwise be a 
monotonous daily routine into concise, accomplishable assignments 


quence, the job had degenerated into 
endless routine and boredom that held 
little attraction for high-quality men. 
The present system was designed, 
therefore, not only to insure the proper 
servicing of equipment, but also to do 
this in such a way that the men would 
fully comprehend and rise to the im- 
portance of their job. This called for 
a twofold remedy of the outstanding 
defects of the old system, which was 
to be attained by (1) giving specific 
instructions for servicing each unit. in 
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cluding not only the “how,” but also 
the “when” and “where,” and (2) 
fixing responsibility for performance 
of each duty by use of a written record. 
And of no little psychological value 
was the added decision to abandon the 
traditional name of “‘oiler,’’ with its 
sloppy squirt-can implications, in favor 
of “equipment serviceman.” The new 
name, it is felt, portravs more of the 
real responsibilities of the job and en 
courages pride in workmanship. 
Efhcient application of the twofold 
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Sheet 6 of 19 
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‘ (east side) Drill Press #FD 22 12755 | GE 1.89 eal 
Figure 2. Data sheets in the 


equipment serviceman’s manual 
list the location and use of every 
motor and lineshatft in his precinct, 
tell how often they are to be 
lubricated or inspected, and pro- 
vide for entry of dates of main- 
tenance to clinch execution 


remedy in a large maintenance organi- 
zation that serves the extensive proper- 
ties at Kodak Park was yet another 
matter. There are 90 large buildings 
that require motor-lubrication and in- 
spection services: ‘The duties of com- 
plete maintenance of each of these 
buildings is apportioned among eight 
field-maintenance divisions under the 
direct supervision of the assistant 
superintendent of the engineering and 
maintenance department. The equip- 
ment servicemen are attached to one 
or another of these field divisions. Ob- 
viously, the restriction of the activities 
of each equipment serviceman within 
the organizational and territorial limits 
of his own division was to be desired. 
On the other hand, coordination of 
the activities of all equipment service- 
men was essential to the success of any 
plan. Control of the lubrication and 
inspection system was therefore vested 
in a staff member of the assistant super- 
intendent’s office, rather than sepa- 
rately in each division head as before. 


Equipment Inventory 


The first step in the system’s de- 
velopment was to define the territory 
to be serviced by each equipment serv- 
iceman. It called for a complete in- 
ventory of motors and lineshaft drives 
in every building to determine the 
work-load involved. It was recognized 
that if careful inspection and lubrica- 
tion service was wanted, sufficient time 
must be allowed in which to do it. 
Arbitrary establishment of a work 
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A loose-leaf manual that details the responsibilities of motor lubrica- 
tion and inspection, and instructs how the job is to be done, guides 
the work of each equipment serviceman 


schedule without regard to time re- 
quirements might defeat the purpose. 

In making up this inventory, re- 
liable motor-record card files of the 
electrical department were consulted 
for details of make, horsepower, and 
lubrication characteristics of each 
motor, also its exact location, and the 
type of equipment it served. A tenta- 
tive work schedule was then laid out 
for one equipment serviceman, and 
time study methods were applied to 
gage the amount of work he might 
reasonably be expected to do well in 
the time allotted. Planning methods, 
too, were used to shorten time require- 


ments. Based on a cycle of weekly im 
spection, the most efficient daily routes 
were laid out in departmental and 
building-floor sequence. 

From this groundwork, other sched: 
ules were similarly drawn up, until it 
was found that servicing the entue 
plant territory could be efficiently 
handled by 20 men. 

The results of this survey have been 
summarized on a single-page master 
schedule showing all buildings m 
Kodak Park, against which are listed 
the name of the equipment serviceman 
assigned to each building, and the 
identity of his field-maintenance dt 
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vision. At the end of this schedule 
this same information is rearranged 
according to field divisions, for cross- 
reference purposes. Here, in effect, is 


an organization chart for motor lubri- 
cation and inspection services that 
covers the entire plant. 

Having established a master plan 
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involving a definite route and work- 
load for each equipment serviceman, 
how was this information to be con- 
veyed to him in terms of specific in- 
structions, and how was his perform- 
ance to be recorded? To achieve this 
twofold objective, each serviceman has 
been provided with a black-covered 
loose-leaf manual, labeled “Inspection 
and Lubrication Schedule and Motor 
Survey,” containing the following four 
letter-sized sections: 


1. Letter of instructions. This letter 
outlines the objectives of the system, 
and the responsibilities of the equip- 
ment serviceman. It instructs in the 
use of the manual contents, and em- 
phasizes the need for careful com- 
pliance in every detail. It says, in 
effect, that this is no mere “oiler’s” 
job, but one where interruptions in 
production due to lack of proper serv- 
icing will be the serviceman’s responsi- 
bility. He is told to inspect all 
equipment listed as often as indicated, 
and even more often if he thinks neces- 
sary. He must lubricate this equip- 
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ment according to the manual guide, 
and keep it clean. He must make 
minor adjustments, clean commu- 
tators, change brushes, and notify his 
foreman immediately when repairs 
beyond his ability are needed. Equip 
ment failures are to be recorded, to 
aid in preventive maintenance. Lubri- 
cation of a frequency of one month or 
longer must be recorded. Any changes 
in equipment are to be reported. In 
brief, the letter of instructions shows 
it is a responsible, man-sized job. 


2. Day-to-day schedule. This sched- 
ule (Figure 1) outlines the work to 
be done every work day of the weck, 
based on a minimum weekly cycle for 
inspection of all equipment. It shows 
the departments or equipment group 
that should be serviced each hour dur- 
ing each day. It serves to break down 


.a hopeless mass of monotonous routine 


into definite smaller assignments that 
can be successively completed with a 
satisfied feeling of progress and ac- 
complishment. It presents, too, a 
“production” mark to shoot at or even 
to excel. Supplementing this schedule 
is a budget sheet that summarizes the 
account numbers to be charged for the 
total hours covered by the weekly 
schedule. 


3. Route Sheets. In these sheets 
the serviceman finds further evidence 
of the importance of his job. For each 
building in his itinerary he is given a 
scaled plan, showing the layout of 
each floor, names of departments, and 
locations of every unit to be serviced. 
These units are indicated on the plan 
by a black square matched by an in- 
ventory machine number. The total 
number of motors is shown for each 
floor, and the gross total number of 
motors and shafts, as well as allotted 
time for servicing, is shown for each 
entire route sheet. 


4. Data Sheets. Here is found the 
ultimate refinement in detail that im 
poses specific responsibility for per- 
formance on the serviceman. This sec- 
tion is virtually an inventory of motors 
and shafting in the serviceman’s terri- 
tory. The inventory has been ex- 
panded, however, to incorporate much 
of the information already given in the 
three previous sections of the manual. 
as well as some entirely new details. 
Each data sheet repeats, for instance. 
the departmental location and inven- 


Time studies were made by a 
supervisor to gage the amount of 
work an equipment serviceman 
might reasonably be expected to 
do well in the time allotted 
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TEST ON MOTOR NO. M- 


























Date 


Drive for. 


Department 


Floor 


Location Bldg. 





Type of Drive 


S.0._ 








Phase |Enclo-|Mfg./Ser. Set- 
Hp.|Make|Type acti] euse | te. R.P.M.|Volts| Amps.|*. 


No. ting 





Motor 
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Coils 



































GENERAL INFORMATION 


TEST READINGS 















































*Rotation: R.P.M. | Volts | Amps. | Watts 
Test Voltmeter No. 
hen Ammeter No. 
Data Wattmeter No. 
Panel No. Circuit No. 
Panel 
Fuse Size Amps. 
Data 
Circuit Marked [7] Yes 

















Motor Replaces M-# 








New Installation Yes[] No[] 

















Grease [] Oil [ 


Requested by: 
Tested by: 











*Rotation of driven shaft to be as viewed from end opposite drive 








Copies of motor-test report, which is made by electrical department 
whenever a motor is installed or replaced, are routed to holders of 
lubrication manuals to make up-to-the-minute corrections 


tory number of each unit to be serv- 
iced, and also the scheduled day of in- 
spection for each unit. 

Thirteen columns are required on 
the data sheet, which unfolds to 
double-letter size (Figure 2), to ac- 
commodate its detailed requirements. 
The first eight columns deal with in- 
ventory information, such as motor 
and lineshaft location, use, and descrip- 
tion. The next three columns show the 
desired frequency of oiling, greasing, 
and inspection, and are of vital im- 
portance in guiding proper servicing. 
In these columns, W _ represents 
weekly, M monthly, 6M every six 
months, and so on. In the next to 
the last column the serviceman must 
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enter the dates of servicing, which 
provides the assurance or proof that 
the job has been done. The last 
column is devoted to special notes and 
blank space for recording any changes 
in equipment as a result of transfers 
or replacements. 


A typical manual contains in the 
neighborhood of 19 data sheets, cover- 
ing a weekly route, for one serviceman, 
of 353 motor oiling stations, and 397 
motor greasing stations, which does 
not include care of lineshafts and other 
daily work of motor cleaning and ad- 
justing. Oiling is usually scheduled 
weekly, and greasing every 6 months. 

In addition to the serviceman’s own 


manual, copies are placed in the hand, 
of each division foreman, and also are 
kept in a central file for the staff Super. 
visor’s use. ‘The supervisor sees that 
all reports of changes in equipment are 
entered on his file copies. Every ¢ 
months he issues a revised manual to 
each serviceman—a task that is sim. 
plified by keeping master sheets op 
file and re-using them, after corrections 
are made, in a duplicating process. 


Serviceman’s Bible 


No effort is spared to assure the 
accuracy of the manual contents, which 
are looked upon as the serviceman’s 
bible. Whenever a motor is installed 
or replaced, copies of a routine motor. 
test report that regularly goes to the 
staff electrical engineer are given to 
the equipment serviceman, the field 
foreman, and the staff supervisor. The 
primary purpose of this report is to 
record the result of a test of the load 
and operating characteristics that is 
made with instruments by the elec- 
trical department before putting the 
motor into actual service. This test 
insures the use of the correct size of 
panel fuses and heater coils in the 
overload relays, which protection is 
installed at the time of making the 
test. The test report also serves, how- 
ever, to notify the serviceman and staff 


‘supervisor of any motor change auto 


matically. It has all the details needed 
by them to correct their annual data 
sheets. 

Nor is the possibility of negligence 

by a serviceman overlooked. His work 
is checked by two men who complete 
a tour of the entire plant once every 
3 months. These men render weekly 
reports of any unsatisfactory con- 
ditions found, and either rectify the 
condition themselves or arrange for 
major repairs, just as any serviceman 
would do. 
' The benefits in the use of the motor 
inspection and lubrication manual 
have not been limited to accomplish- 
ing the major objectives of keeping 
equipment going and cutting down 
major repairs. It is now much easier 
to provide uninterrupted lubrication 
and inspection service in the event of 
illness or vacation absence of a regular 
serviceman. The substitute can pick 
right up where his predecessor left off. 
Likewise, the burden of supervision has 
been reduced, because more responst 
bility has been transferred to the serv- 
iceman. For this reason, the job has 
been elevated to a ey grade, which 
means that it appeals to higher class 
men. This, in turn, means that 4 
better job is being done. Not one motor 
has had to be repaired within the past 
year because of faulty lubrication. . 
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Servicing Fluorescent 
Lighting Equipment 


H. J. KREUTZINGER, Superintendent of Maintenance, Allison Division, General Motors 


Corporation, Indianapolis 


[we yos of maintaining large imdus- 
trial Auorescent lighting systems such 
as found in the Allison Division plants 
in Indianapolis presents several prob- 
lems. What should be the frequency 
of cleaning of lamps and reflectors? 
How often should lamps be changed? 
How can these services be performed 
to balance lighting efficiency against 
maintenance economy? The frequency 


lighting maintenance truck carries ladders on side 
tack, and has compartments for extra lamps and 
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with which fixtures must be cleaned 
will obviously vary with the extent 
of their exposure to dirt, but it de- 
pends also upon the amount of ex- 
pense incurred in keeping lighting up 
to its best efficiency. Opinions seem 
to vary as to how far this cleaning can 
be carried out and yet be justified. 
Opinions vary also on the question of 
the frequency of lamp changes. 


Because lighting systems at Allison 
are among the first large industria! 
fluorescent lighting installations to 
have been made in the country, meth 
ods of servicing these systems had to 
be worked out on the basis of experi 
ence and requirements. 

In the first of the two plant groups 
there are approximately 10,000 three 
lamp, 1500 two-lamp, and 2000 one 
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starters, also for washing buckets and cloths. Flat 
wash table, 


holds extra fixtures 
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lamp 48-in. fluorescent fixtures. All 
the three-lamp fixtures and some of 
the others are suspended from over- 
head for general lighting at an average 
height of 14 feet. An exception to 
this height is in the crane bays, where 
the servicing is done from catwalks on 
the cranes. The three-lamp fixtures 
weigh about 40 pounds each and are 
of a type that requires complete re- 
moval for proper cleaning and servic- 
ing. Maintenance work is done on 
these fixtures by having the men use 
a heavy-duty 14-ft. stepladder. No 
trick ladder or other special equipment 
is used. Except where work is possible 
in the aisles, all work has to be done 
over and around machinery, convey- 
ors, and other equipment in operation. 


A Two-Man Crew 


Light-service men work in pairs. It 
takes two men to handle the ladder. 
One of them must stand guard at the 
base to protect against the heavy traf- 
fic. The men take turns climbing. 
Their equipment, in addition to the 
ladder, consists of a 4-wheel truck pro- 
vided with a rack for the ladder, 
compartments for lamps and starters, 
and for buckets and cloths for wash- 
ing. The truck has a flat top which 
is used both for transporting extra 
fixtures and as a wash table. 

After the ladder is placed under- 
neath a dirty fixture, the fixture is 
removed and a clean one is installed 
immediately. The dirty fixture is then 
washed on the truck in the aisle, and 
this cleaned fixture is used to replace 
the next dirty one. This procedure 
cuts interference with production to 
a minimum. In some cases, where the 
conditions permit, fixtures can be ade- 
quately cleaned by wiping, without 
complete removal. 

No fixed schedule for cleaning fix- 
tures is maintained, and it is not con- 
sidered practical to do so. The need 
for cleaning varies throughout the 
different areas, and the shortage of 
manpower makes it impractical to op- 
erate on a fixed schedule. Heat-treat 
departments, grinding departments, 
and other areas exposed to extreme 
conditions of dust, dirt, and oil mist 
require much more attention than 
assembly, inspection, and office areas. 

Once each day the entire plant is 
patrolled, to replace “blinkers” and 
dead lamps. Lamp outages that occur 
during the rest of the day are cared 
for by responding to calls coming into 
the maintenance shop. There has 
been some discussion as to the advis- 
ability of this one complete check of 
the whole plant each day. This 
method, however, saves many ballast 
units from damage and results in 
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Fluorescent lighting fixtures that need complete removal for cleaning 
and servicing are susperided by detachable hooks. Current can be 
safely disconnected by a pole that untwists special cord connection 


better light, because no dependence 
can be placed on every lamp failure 
being promptly reported. 

It requires ten men, each working 
48 hours per week, to keep the light 
service up to where it should be in this 
plant group with production depart- 
ments operating 24 hours a day, 6 days 
a week. The major repair work and 
the replacement of parts are done in 
the maintenance shop. This work is 
alternated as nearly as possible among 
the men in the crew who are capable 
of doing it. 

On the question of frequency of 
lamp changes, light-meter checks have 
been made in specific areas to deter- 
mine the degree of efficiency-drop of 
the lamps under conditions as nearly 


ideal as possible. During these checks, 
when periodic short-interval readings 
were taken, the fixtures and tubes 
were cleaned just before the readings 
were taken. Records were then devel- 
oped to show what the light-meter 
readings should be under good condi- 
tions. There is a rather rapid drop in 
efficiency during the earlier stages of 
the life of lamps. After that, the rate 
of decline slows. As a result of the find- 
ings, it is evident that after about 3500 
hours a 48-in. lamp is finished. _ 
For the 35,000 lamps in the light- 


ing system of this plant group, approxi 


mately 65,000 changes were made in 
one year. Not more than 3000 of the 
65,000 were changed after complete 
failure. In each of the two plant 
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roups an avetage of 200 lamps per 
day are changed. 

Most of the lamps are changed on 
, schedule based upon efficient length 
of service and the degree of discolora- 
tion, determined by visual inspection 
and foot-candle readings. There are 
two factors to be considered in taking 
footcandle readings in an area for 
determining the need of lamp changes 
or fixture cleaning. The first is the 
appearance of dirt on the fixtures and 
lamps, varying with the length of time 
between cleaning periods and _ local 
conditions. The second is the age of 
the lamps, which can be determined 
roughly by the degree of lamp discol- 
oration and more accurately by check- 
ing the installation date on the lamp 
itself. This date is scratched on when 
the lamp is first installed, between 


the prongs. 


Service Records Kept 


A book for logging the daily activi- 
ties of light-service crew is kept, in 
addition to keeping files of the other 
pertinent data, all of which provide 
useful records. Tabulations also are 
made at frequent intervals of the 
lengths of time individual lamps have 
been in use. From these figures it is 
possible to check continually the aver- 
age useful life of lamps. 

After every complete shutdown, a 
thorough check of the whole lighting 
system has been found necessary, to 
prevent damage to starters and ballasts 
caused by lamps failing to light up. 
During the last year 3758 starters, 672 
single-ballast units, and 27 double- 
ballast units were used. About one- 
third of the fixtures are equipped with 
three single ballasts and are connected 
on three-phase circuits. The others are 
single-phase fixtures, each with one 
two-lamp ballast and one one-lamp 
ballast. The high number of failures 
on single-ballast units is probably ex- 
plained by the fact that they occurred 
in the older fixtures and not in the 
newer fixtures containing ballast units 
of improved design. For the past few 
months starters that open the circuit 
after a few unsuccessful attempts to 
start, have.been used. These are quite 
satisfactory, and seem to be saving 
many ballasts and starters. 





Lighting intensities are checked 
by readings on a light meter 


In the second plant group there are 
approximately 15,000 three-lamp 48- 
inch fixtures mounted at a 14-ft. 
height for general illumination. These 
fixtures are of the removable-reflector 
type, and although the general scheme 
of service for them is about the same 
as that previously described, the clean- 
ing program is handled in a somewhat 
different way. 

In this plant group, the light-service 
crews take a stock of clean reflectors 
with them on their trucks and return 
with the dirty ones. All the washing 
of reflectors is done by women at a 
central cleaning station, with men 
doing all the climbing and transport- 
ing. This type of fixture lends itself 
to a more efficient and less expensive 
service program. Except for the dif- 
ference in the cleaning procedure, sta- 
tistics on length of service and failure 
of lamps in this plant group are about 
the same as those given for the other 
plant group. The life of starters, bal- 
lasts, and lamps is almost identical. 





Quite early a zone system of fixture 
cleaning was adopted. Alternate sec- 
tions were taken, in order to maintain 
an even illumination throughout the 
plant. It was soon found, however, that 
too many complaints were coming 
in from the alternate uncleaned areas 
because of the contrast of these duller 
areas with the cleaned areas. There- 
fore a system of cleaning alternate fix- 
tures was developed. 


Job for Older Men 


One difficulty is being experienced 
in servicing fluorescent lights which is, 
no doubt, common to many other 
plants. This is the problem of keeping 
men happy and willing to stay on a 
monotonous routine job of this kind. 
There seems to be no positive answer 
to this problem. It is usually possible 
to keep together a gang composed of 
men past middle age who are in pretty 
good physical condition but have not 
had sufficient previous mechanical o1 
electrical experience to cause them to 
be interested in a job where much skill 
or study is required. ae there is 
a considerable. amount of physical 
work involved in this job, it is not too 
strenuous, and older men who are still 
active seem to handle it well enough. 

A few years ago young fellows were 
hired as beginners, using this job as a 
stepping stone in the training of elec- 
trician helpers. The job was like a 
berth in a minor league baseball club. 
It caught some men on the way up, 
and held some others who could not 
quite make the big time. Because 
voung men are no longer available, it 
is no longer possible to catch any men 
on their way up. 

The men who work in the light- 
service gangs are Classified as electrician 
helpers. The women who wash the 
reflectors in the shop are classified as 
janitresses. At times, to lend variety 
to their work, the men in these light- 
service gangs are used as helpers on 
other electrical work, such as in a big 
rearrangement program. At other 
times, when other maintenance work 
is caught up, men are taken out of the 
regular construction and maintenance 
crews to help the light-service crews 
catch up. This helps somewhat toward 
relieving the monotony of their job. 
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EVERY MONTH, AMONG THE ADVERTISING PAGES, these valuable aids 
to low-cost production: the plant operation man’s guide to WHAT’S NEW 


IN EQUIPMENT (page 172). . 


. a summary of LABOR DEVELOPMENTS 


(page 226) . . . things YOU WANT TO KNOW more about (page 214) 
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Conditions Inventory 
of Plant Service Equipment 






6. Materials Handling Equipment ec: » 


PRINCIPAL POINTS to be examined 
when making a conditions inventory 
of chutes, 
types of cranes were presented in the 
preceding issue. Additional types of 


conveyors, and certain 


cranes, and elevators and hoists are 


considered in the following pages. 


For more detailed information re- 
grading inspection details and im- 2. 
portant points to be examined on 
specific makes of equipment, refer to 
the manufacturers’ literature. 


Previous articles in this series were: 


ment, Part I (February). 
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CRANES (Continued) 


. General condition 


Condition, strength of post and brackets 


. Condition, strength of boom and tie rod 
. Condition of hoist 


5. Wear, strength, need for replacing chain 


or cable 


6. Adequacy for the service 
7. Need for cleaning, painting 


Overhead Traveling 


. General condition 
. Condition, alignment, adequate strength 


of runway 


. Condition, strength of runway supports 

. Condition, alignment, proper span of rails 
. Loose, defective, missing track bolts 

. Wear, condition of truck wheels, shafts, 


bearings 


. Condition of bridge, including body- 


bound bolts 


. Condition of cab, need for repairs 

. Condition of platforms and guard rails 

. Condition, alignment of trolley rails 

. Alignment, condition of main drive shaft, 


gears, bearings 


. Condition of bridge brake, linkage, hy- 


draulic unit 


. General condition 


Condition of associated 


equipment 


engine and 


. Condition of transmission gears, clutch, 


shafts, bearings 


13. 


14 


15. 


16. 
17. 


18. 
19. 
20. 
21. 


22. 
23. 


CON NM 


Condition of bridge motor and controller, 
including resistors, protective devices 
Wear, defects in trolley wheels, shafts, 
bearings 

Condition of trolley motor and controller, 
including resistors, protective devices 

Condition of trolley brake 

Wear, condition of drums, gears, shafts, 
bearings, load brakes 

Condition of hoist motor, controller, re- 
sistor, protective devices 

Condition, operation of limit switch 

Wear, need for replacement of cable 

Condition of main line and trolley wires, 
insulators, collectors 

Condition of hook sheave, shaft, bearings’ 

Need for cleaning, painting 


. Condition of drive shaft, differential 


Wear, defects in drive chain and sprockets 


. Condition of wheels, axles, tires, brakes 
. Condition of steering gear 
. Distortion, other damage to chassis 











1. Motors and Generators (October), 
Mechanical Power Transmission; 
(November); 3. Heating, Ventilating 
and Exhaust Systems (December); 4 
Electrical Distribution Systems (Jan. 
uary); 5. Materials Handling Equip. 








FACTORY MANAGEMENT and MAINTENANCE 








ni 


I) 


tober ); 
11SS10ns 
lating 
er); 4, 
} ( Jan. 











1]. 





10. 
1]. 


12. 
13. 


10. 


. Breakage, need for replacement of springs, 


shackles, other parts 

Condition of outriggers 

Condition of cab, windshield,’ instru- 
ments, lights, battery 

Distortion, breakage of revolving frame 

Breakage, wear of swing gear, frame 
rollers, bearings, shafts 


CRANES, Truck (Continued) 


14. 
15. 


16. 
17. 
18. 
19. 
20. 


Condition of drum gears, shafts, bearings 
Wear, defects in hoisting drum, shafts, 
bearings, brakes 
Distortion, general condition of boom 
Wear, defects in sheaves, shafts, bearings 
Condition, need for replacement of cable 
Need for cleaning and painting 
Suitability for the service 


ELEVATORS 


. General condition 
. Condition of a.c. motor, bearings, shaft, 


airgap, winding 


. Insulation resistance of windings, need 


for cleaning, varnishing 


. Condition of d.c. motor and generator, 


bearings, shaft, airgap, brushes, com- 
mutator 

Insulation resistance of windings, need 
for cleaning, varnishing 


. Condition of brake—wheel, shoes, coil, 


spring 


. Pitted, burned, defective contacts, loose 


connections in controller or push- 
buttons 


. Condition of contactors, resistors, pro- 


tective devices 


. Condition, proper operation of interlocks 


and safety devices 

Condition, proper operation of floor 
leveling devices 

Condition of electric cables and wiring 


Electric 


12. 
13. 


14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Condition, proper operation of signals 

Condition of drums, sheaves, shafts, 
bearings 

Worn, defective gears, shafts, bearings 

Strength, rigidity, alignment of support- 
ing structure 

Condition, need for replacement of car, 
counterweight, governor cables 

Alignment, condition of car and counter 
weight rails 

Condition of car, need for repairs, 
cleaning, painting 

Condition of doors, need for repairs, 
painting 

Condition, proper operation of door 
opening and closing devices 

Condition of penthouse, need for repairs, 
cleaning, painting 

Condition of shaft walls, need for clean- 
ing, painting 

Condition of pit, proper drainage, need 
for cleaning 


Portable, electric 


. General condition 
. Condition of motor—winding, commu- 


tator, brushes, shaft, bearings, airgap 


. Pitted, burned, defective contacts, loose 


connections in controller 


. Condition, proper operation of overload 


. General condition 
. Corrosion, distortion, other mechanical 


damage to frame 


. Condition of wheels and wheel bearings 


7. 
8. 
9. 


and safety devices 10. 

. Condition of electric cable, need for 11. 
replacement 12. 

. Condition of wheels and wheel bearings 13. 
Hand-power 


Corrosion, distortion, other mechanical 
damage to frame 


Condition of platform, guide wheels, 


bearings 


Condition of drum, gears, drive chain, 


sheaves, shafts 


Condition, proper operation of brakes 
Condition of cable, need for replacement 
Need for cleaning, painting 

Suitability for the service 


4. Condition of platform, guide wheels, 


bearings 


5. Condition of drum, gears, sheaves, shafts, 


bearings 
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Conditions Inventory of Service Equipment continued) 
ELEVATORS, Hand-Power (Continued) 


6. Condition, proper operation of brakes, 7. Condition of cable, need for replacement 
clutch, lowering control 


. General condition 


. Distortion, mechanical damage to frame replacement 
. Wear, breakage of sheaves, shafts, 7. Wear, deformation of load hook 


bearings 


. Wear, breakage of gears, shafts, bearings shafts, bearings, or suspension hook 
. Condition of cables, need for replacement 9. Corrosion of parts 
10. Adequacy for the service 


. General condition 


2. Condition of motor—winding, commu- 9. Wear, deformation of chain, need for 
tator, brushes, shaft, bearings, airgap replacement 
. Pitted, burned contacts, loose connec- 10. Wear, other defects in trolley wheels, 


tions in pushbutton 


. Condition of contactors and overload ‘ 11. Condition of hook, load block, sheaves, 


protection 


. Condition, proper operation of limit 12. Condition of electric cable, need for 


switch 


. Condition of brakes—wheel, shoes, 13. Condition of shoe or wheel collectors 


springs, other parts 


. Condition of drum, gears, shafts, bearings age to frame 
15. Need for cleaning, painting 


. General condition 


. Condition of motor—cylinders, pistons, bearings, hook 


rings, valves, shaft 


. Wear, leakage, other defects in control . Wear, deformation of chain, need for 


valve 


. Condition of hose, need for replacement . Corrosion, distortion, mechanical damage 
. Condition, proper operation of overtravel to frame 


device 


. Condition of gears, bearings, shafts 
. Condition of drum, shaft, bearings . Need for cleaning, painting 


. General condition 
. Condition of cylinder 


ing devices 


. Condition of hose, need for replacement 7. Wear, other defects in load hook 


9. Suitability for the service 


8. Need for cleaning, painting 


HOISTS 
Chain 


6. Wear, deformation of chain, need for 


8. Wear, other defects in trolley wheels, 


Electric 
8. Condition of cables, need for replacement 


bearings, shafts, or suspension hook 
bearings, shaft 
replacement 


14. Corrosion, distortion, mechanical dam- 


Pneumatic, geared 
8. Condition of load block, sheaves, shaft, 


. Condition of cable, need for replacement 


replacement 


. Wear, other defects in trolley wheels, 
shafts, bearings, or suspension hook 


Pneumatic, cylinder 


5. Wear, leakage, other defects in control 
valve 
. Condition, proper operation of cushion- 6. Wear, other defects in trolley wheels, 


shafts, bearings, suspension hook 


8. Corrosion of parts 
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Unit loads Exide power 
equals low cost handling 


More trips, more goods moving, and at lower costs! These 
are some of the results of handling materials in unit loads... 
the modern system which is helping so much to keep war, 
production at its peak. 


Electric industrial trucks are exceptionally well suited 
for unit load handling. And when powered by Exide 
Batteries, maximum economy and efficiency are 
assured. Exides have ample reserves to meet the higher 
power requirements, and to keep trucks moving at 
sustained speeds throughout the day. You can always 
count on Exides for dependability, long-life and ease 
of maintenance. 


Write us for a FREE copy of the bulletin “Unit Loads,” 
prepared by The Electric Industrial Truck Associa- 
tion. It tells how to cut handling costs up to 50%... 
covers latest developments in materials handling... 
and includes actual case histories. 


BATTERIES 
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Portable Power Tools 






The portable power tools in- 





troduced to you by Factory 







during the past 12 months are 
reviewed here to: give you 
a quick one-year summary 











ANGLE DRILL—precision-built and 
of sturdy construction, is cool running, 
with freedom from vibration at highest 
speeds. Patented feature is claimed to 
absorb thrust, thereby eliminating gear 
wear and friction. A grease retaining 
ring is said to prevent drip. Available 
with 4-24, 3-28, or 10-32 threaded 
spindles. Atlas Tool Company, Pitts- 
burgh. (Figure 1) 


ANGLE DRILLS—Heavy-duty angle 
drills for close-quarter work are de- 
signed for maximum precision under 
severe operating conditions. Ball-bear- 
ing radial thrust spindle mount per- 
mits drill to be operated at capacity 
load without excessive heating. Longi- 
tudinal ribs of die-cast housing are 
designed not only for greater strength 
but also to provide an easy, sure grip. 
Standard — thread is 4-28 thread 
size; spindle offset is 23/64 inch, and 
center offset on swivel drill is 1 inch. 
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All parts are precision made and inter- 
changeable. Zephyr Mfg. Company, 
Inglewood, Calif. (Figure 2) 


ANGLE HEAD DRILL—Midget 360- 
deg. swivel head drill features a die- 
cast body, oilless type bronze bearings, 
hardened gears, and drive shaft, all pre- 
cision made. Swivel offset is 23/32 
inch, spindle offset is 4 inch, and 
spindle thread is 10-32 thread size. 
Zephyr Mfg. Company, Inglewood, 
Calif. (Figure 3) 


ANGLE TOOL ATTACHMENTS— 
are equipped with steel screw feed 
plugs instead of bronze plugs, to elimi- 
nate breakage. The screw feed caps 
have a hexagon end for feeding with 
a wrench. In addition, centers are 
made of hardened drill rod, and a 
double thrust-bearing on the lower 
gear takes the thrust both forward and 
reverse, with a thrust take-up for wear. 
Invincible Tool Company, Pittsburgh. 
(Figure 4) - 


HOLE CUTTER-Set of three 
“CD-3” adjustable hole cutters cuts 
all diameters from % to 34 inches in 
varying thicknesses of materials up to 
é inch for the largest size. Cutters 
have straight shanks for use as hand 
tools, in portable electric and pneu- 
matic drills, or in light drill presses. 
Said to produce accurate, clean holes 
that require no after-grinding, reaming, 


or filing, and to be easily sharpened, 
Ihe cutters consist of a straight shank 
on a hexagon body, into which are set 
three high-speed steel blades at 120. 
deg. intervals. Robert H. Clark Com. 
pany, Beverly Hills, Calif. (Figure 5) 


PAVING BREAKER — Completely 
self-contained hammer paving breaker, 
for use as a demolition tool, is powered 
by a 2-cycle gasoline engine. It weighs 
96 pounds, and can be operated by one 
man. Hammer uscs all the usual types 
of driving tools having 14x6-in. shanks, 
Throttle control of the blow permits 
spotting the tool without its jumping 
around. Engine operates on gasoline 
mixed with oil. The Syntron Com- 
pany, Homer City, Pa. (Figure 6) 


PNEUMATIC SAW—“Cleco” pneu- 
matic baby saw is used for ripping 
metal sheet of steel, brass, or alumi- 
num, to ; inch thick. It is said to cut 
Ys-in. steel at the rate of 1 inch per 
second, on a straight line or curved, 
leaving edges free from burrs. Uses a 
saw of steel heat-treated for the work. 





Weighs 2% pounds, and is about 8 
inches long. The Cleveland Pneu- 


matic Tool Company, Cleveland. 
(Figure 7) 
SAW AND FILE ATTACHMENT-— 


named “Saw-Chief,” is designed to 
convert an electric drill into a portable 
power saw or file. Unit operates as a 
saw by placing an ordinary hacksaw 
blade in the attachment holder, with 
the teeth toward operator. Unit may 
be used as an automatic file by insert- 
ing a file similarly in the holder. Where 
electric power is not available, attach- 
ment can be propelled by connecting 
it to a compressed air line or flexible 
shaft. Attaches to any electric drill 
having a 4-in. chuck. Chicago Pre- 
cision Equipment Company, Chicago. 
(Figure 8) 
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The Plymouth DE 1000 Diesel Electric Locomotive 

is an achievement in high powered, highly responsive 

industrial locomotive design. Built by Plymouth 

Locomotive Works Division of The Fate-Root-Heath 
Company, Plymouth, Obio. 
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Making a substantial contribution fo the flexible 
performance of this locomotive, as well as helping 
to make transmission gear assembling simple and 
easy, are Hyatt Roller Bearings. 

The Hyatt Bearings in this application have the 
capacity and stamina to withstand the strains and 
jolts of frequent starts and stops. They also pro- 
vide the distinct engineering advantage of inner 
race seats that remain as fixed parts of the shaft 
which are never disturbed by having to be removed. 

If your plans for any type of rolling stock or 
production machinery call for improved perform- 
ance or machine simplification, Hyatt engineers 
will be very glad to help you solve the bearing 
problems involved. 


HYATT BEARINGS DIVISION - GENERAL MOTORS CORPORATION 
HARRISON, NEW JERSEY 





MAINTENANCE SHORTS 





Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary maintenance accomplishments. Accepted articles will be paid for 


Useful Tools for 
Cutting Gaskets 


GEORGE HOLMAN, Marissa, IIl. 


We have found that almost all gasket ma- 
terial deteriorates with age. For this 
reason we find it inadvisable to keep gas- 
kets cut and ready for use. Where possible 
we cut them from fresh stock at the time 
of application. 

Therefore it is necessary to keep the 
proper tools on hand, so as not to delay 
the return of a needed pipeline or ma- 
chine to service. In addition to the usual 
knife, shears, and ball peen hammer, we 
use the gadgets shown in the sketches. 


Figure 1. Two-piece hollow punch. We 
have a set of these tools to cut very small 
gaskets, such as those to fit the female 
flanges of small ammonia piping systems. 


Figure 2. Home-made cutter for gas- 
kets 14 to 3 inches O.D. The shaft nut 
is hollow ground to a hard point and 
assists materially in cutting a true circle. 
Posts are of %-in. tubing, with }-in. cap- 
screws run through them. 
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FIFTY DOLLARS 


Will be paid for the best Maintenance Short 
published in each issue of Factory until further 
notice. (Do not subit Shorts that deal with 
production processes.) 


All other Shorts accepted for publication will 
be paid for at attractive rates. 


Contributors may submit as many items as 
they wish. Mail yours today! 





Price-winning short this month, “Door 
Opener Saves Truckers’ Time” on page 166 

















Figure 3. Brace and cutters used for blade is adjustable by two setscrews at one 
gaskets up to 6 inches O.D. end of the box. Pivot may be. slid along 
the bar, and is held in place by setscrew 
Figure 4. Cutter box used to cut ex- on end of handle. 
ceptionally large circular gaskets. Each 
Figure 5. C-clamp and ball bearing 
method of marking, or cutting, bolt holes 





in the gasket. Tough material is best if 
only marked, and the holes are punched 
out with hollow punches. Rubber and 
thin asbestos packing, however, may be 





sheared out simply by pressure of the 











clamp. Balls must be slightly larger than 
the hole when used on the gasket. For 
use as locator on the clamp anvil, the ball 
is brazed in permanent position. 























Two short blasts on the noon or 























quitting whistle, instead of the 
usual one, notify workers in a 




















California windowless plant that 





l 
es s , n 
i i. A 
' 
I tt | 1) ty 
jt I} Vy t 
i! 1 } | | 
' ! | 
|! | ty | 
1! af 1; ;! 
)! ty 1) | 
| im ty ly 
1; Att +4 tt 
ty tt il 1} | 
i er + | 
£ + i | 
i i Ld Ly 
Lo Lt Lu Lu 
FIGURE 2 








it is raining. Workers can then 
FIGURE 35 prepare for the weather before 
they leave their stations, and thus 
avoid congestion at the doors. 








FIGURE 5 








Cooling Ladles by Air 
Cuts Costs 


B. A. PARKS, Maintenance Engineer, 
Crane Company, Chicago 


There: are probably a nuntber of cooling 
problems that could be handled with con- 
siderable reduction of cost by adopting the 





FIGURE 4 
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ONE SOURCE FOR MORE THAN . 
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Tastalling a piping system can mean time-consum- more than a merchant. He is a pipe and fittings 
ing scouting and the fuss and bother of split-buying specialist who can give you a lot of bona fide, trou- 
one 
ng unless you go direct to the source for the most com- ble-shooting engineering assistance. And—through 
few 
plete line of welding fittings and flanges—the Tube- the company’s many branch offices and the famous 
ing Turn distributor. There is one in your locality. Tube-Turn laboratory in Louisville the Tube-Turn 
les 
if His line of Tube-Turn welding fittings and flanges distributor is backed for service by the nation’s fin- 
nd consists of more than 4000 different kinds and sizes—all est group of welding fitting engineers. They are the 
7 of which are produced as a standard part of the line! men who originated seamless welding fittings, and 
~ He carries a comprehensive stock of these Tube- therefore have the most years of accumulated ex- 
al Turn items, and in most cases he will have exactly perience on tap for you. 
what you need for immediate delivery. Remember, Tube-Turn seamless welding fittings 
But the Tube-Turn distributor is were the first. They are still the best. 
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Selected Tube Turns Distributors in every principal city are ready 
to serve you from complete stocks. 
TUBE TURNS (Inc.), Dept. FM-3, LOUISVILLE 1, KENTUCKY. Branch 
. Offices: New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D, C., Houston, San Francisco, Seattle, Los Angeles. 
B 
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method we have applied on the hot ladles 
used in our steel foundry. 

To cool the ladles to a temperature at 
which they can be repaired in the foundry 
it was our previous practice to turn five 


or six 4-in. jets of compressed air into 
them, using short lengths of pipe con- 
nected to hose. 

That process, however, proved to be too 
slow, costly in its air supply, and caused 
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serious discomfort in summer by discharg: 
ing hot air into the foundry. 

In our improved method we make use 
of two blower systems, one of which jg 
shown in the accompanying sketch. A 
single cupola blower supplies both units, 
For cooling, a ladle is laid down by an- 
overhead crane with the mouth approxi 
mately centered at the 6-in. nozzle of g 
pipe which is connected with the cupola 
blower. 

Cool air is discharged from the nozzle 
at probably 8000 to 10,000 cu. ft, 
min., compared to about 1500 discharged 
when the compressed air system was used, 
The new system also provides a fan exhaust, 
with a slightly higher rate than the incom. 
ing cool air. As the opening for-the hot 
air intake surrounds the back part of the 
nozzle for cool air outlet, there is prac- 
tically no discharge of hot air into the 
room. 

With compressed air costing about 
5 cents per 1000 cu. ft. of free air, the 
hourly cost of the former method was 
approximately $4.50. In contrast, the 
operation of a 35-hp. motor for the blower, 
and a 5-hp. motor for the exhaust fan, 
with electricity at 1 cent per kw.-hr., the 
cost of the blower system is around 17 
cents per hour. Also there is an added 
economy in power and manpower costs be- 
cause the ladles are cooled more quickly. 





Door Opener Saves Truckers’ Time 


D. P. BROWN, Plant Engineer, Canadian Westinghouse Company, Hamilton, Ontario 


Opening and closing doors to allow truck- and close doors without dismounting from 
ers to enter or leave a plant building is a his truck or exerting any physical effort. 


time-consuming operation. The trucker 


Figure 1 shows a piece of pipe in the 


has to come to a dead stop and leave his form of a gooseneck, through which runs 
truck before he can either open a door or a sash cord, with a handle, for operating 


close it. 
heavy 


Also, some doors are rather a switch. A pull on the handle closes the 
and require a considerable amount switch and starts the motor which actuates 


of physical effort for their operation. The the mechanism shown in Figure 2. The 
photographs show how a trucker can open mechanism opens the doors and keeps 
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them open, allowing the trucker to enter. 
After he has entered, he pulls on a similar 
cord just inside the door, which reverses 
the motor and operates the mechanism in 
the opposite direction to close the door. 
When leaving a building the process is 
reversed. 

By the use of this mechanical con- 
trivance, the life of doors has been extended 
considerably. Truckers do not jam them 
with their trucks; neither do they slam 
them in closing and opening. It has re- 
sulted also in keeping the doors closed 
during severe weather, thus conserving 
heat, and contributing toward comfortable 
working conditions. 





i : i i 


Figure 1 (left). A pull on the handle 
opens the door, so that trucker does 
not have to leave his truck. Figure 2 
(above) shows the mechanism that 
opens and closes the door when 
handle is pulled 





























































lt Takes a JOUGH scale 


to Do a Tough Job! 


@ Powdered abrasives floating around are mighty 
hard on any machine. Yet a Fairbanks-Morse Scale 
gives perfectly satisfactory service under just such 
conditions. 


At The Perfect Circle Company this scale has 
been doing a tough, dirty job year after year — and 
still goes on. It is obvious that the quality of a 
piston ring must be precisely controlled. That con- 
trol must start at the foundry. Here a Fairbanks- 
Morse Scale accurately weighs the ingredients of 
each charge for the cupola. The reason it gives such 
dependable service is that Fairbanks- Morse Scales 
are designed specifically to do every job, usual or 
unusual, with the greatest possible efficiency. 


Over 115 years ago Thaddeus Fairbanks estab- 


ee 
| 
| 


lished principles still used in modern scales. And 
since he began working to improve weighing, we've 
never stopped. 


A Few Other Jobs 
Fairbanks-Morse Scales Can Do for You 


Count large or small parts Print weight on shipping 
. : records 
Weigh and record moving 


materials Automatically control weight 


of aggregates 


Weigh from fractions of 
ounces to railroad cars 


Guard formulas in com- 
pounding 
Determine center of gravity 


Weigh cars while in 
of airplanes 


motion 


For further information write Fairbanks, Morse & Co., 
Fairbanks-Morse Building, Chicago 5, Illinois. 


BUY MORE WAR BONDS 


A name worth 
remembering 


Diesel Locomotives + Diesel Engines - Generators - Motors - Pumps + Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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Conversion Factors for 
Engineering Quantities 


FACTORS FOR CONVERTING various engineering quantities 
from one system to another are given in the accompany- 
ing table. 

A conversion factor is simply the number by which 
the numerical value for a given unit must be multiplied 
to get the numerical value in terms of the required unit. 

The factor is equal to the number of required units 
in one given unit. 

For a complex term composed of several individual 
units, the 0 in each individual unit may be con- 
sidered separately in calculating the conversion factor. 
The factor is equal to the number of required individual 
units in one given individual unit if the individual unit 
is in the numerator, or to the reciprocal of this if the 
individual unit is in the denominator. In other words, 
when deriving a factor, the number of required indi- 
vidual units in one given unit is placed in the numerator 
of the factor if the individual unit is in the numerator; 
or in the denominator of the factor if the individual unit 
is in the denominator. 

Example 1: To change 10 feet to inches, multiply by 
the factor 12 (the number of inches in one foot). Ten 
feet is equivalent to 10 x 12 = 120 inches. 


Example 2: To change 120 feet per minute to feet 


per second, multiply by the factor 1/60 (the reciprocal © 


of the number of seconds in one minute). Thus, 120 
feet per minute is equivalent to 120 x 1/60 = 2 feet 
per second. 


Example 3: To change 0.01 foot pound per second 
per deg. C. to inch-pound per minute per deg. F., the 
conversion factor is obtained as follows: 

The given unit is: Feet x Pounds-~Seconds x 
Deg. C. 

The required unit is: Inches x Pounds ~ Minutes 
x Deg. F. 

Since there are 12 inches in 1 foot, the factor 12 
appears in the numerator. 

There is 1/60 minute in one second, therefore the 
factor 1/60 appears in the denominator. 

Since there are 1.8 deg. F. in 1 deg. C., the factor 
1.8 appears in the denominator. 

Hence, the. factor is equal to 12 ~ (1/60 x 1.8) = 
400. Then 0.01 ft.-lb. per sec. per deg. C. is equivalent 
to 0.01 x 400 = 4 in.-Ib. per min. per deg. F. 

When using the table, multiply the number of given 
units by the factor shown to obtain required units. 





Given Unit Required Unit Factor Given Unit Required Unit Factor 
Ampere-turns Gilberts 1.257 Cu. ft. Gallons 7.48 
Ampere-turns Cu. ft. Liters 28.32 

per in. Gilberts per cm. 0.495 Cu. in. Gallons 0.00433 
B.t.u. Kg.-calories 0.252 Gn, in nom. 16.39 
Btu. Feet. 778. Days Minutes 1440. 

B.t.u. Hp.-hr. 0.0003927 Days Seconds 86,440. 

B.t.u. Joules 1054. Degrees 

B.t.u. Kw.-hr. 0.000293 (angular) Radians 0.01745 
B.t.u. per min. Watts 17.57 Dynes Grams 0.00102 
Centimeters Inches 0.3937 Dynes Pounds 2.248x10-* 
Cm. per sec. Ft. per min. 1.97 Ergs B.t.u. 0.949x10- 
Cm. per sec. Miles per hour 0.0224 Ergs , Ft.-lb. 0.738x10-7 
Circular mils Sq. cm. 0.5067x10-> Ergs Joules 10-7. 

Circular mils Sq. in. 0.7854xi0-® Ergs Kg.-calories 2.39x10™"! 
Cu. cm. Cu. in. 0.061 Feet Meters 0.305 

Cu. cm. Gallons 0.000264 Feet of water In. mercury 0.883 

Cu. ft. Cu. meters 0.0283 Feet of water Lb. per sq. ft. 62.4 


(Continued on page 170) 





Prepared by W. C. SEALEY, Allis-Chalmers Manufacturing Company, Milwaukee 
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pplicable on extremely high heat surfaces; non-inflam- 
mable when dry even under the direct application of 
a Blow Torch; possessing a brilliance that lasts after sub- 
jection to the highest temperatures — BLAZE-PRUF 
SILVERLUME is the answer to many a troublesome 
maintenance situation. 

Think of what this New, Metallic Paint can contribute to 
your plant in Safety ... Uninterrupted Production .. . 
and Appearance. 

SAFETY - - - Designed particularly for hot metal surfaces, 
it reduces fire hazards on wood or any surface because it is 
itself blaze proof. 

UNINTERRUPTED PRODUCTION. - ae to hot sur- 
faces, it is ideal for furnace stacks, boiler fronts or other 
high heat conditions. It eliminates the necessity of costly 
shutdowns when painting tanks or piping containing heat 
producing acids. 

APPEARANCE .- . . Its brilliance is not lost by subjection 
to high heats. 


NOTE THESE OUTSTANDING QUALITIES OF 
BLAZE-PRUF 


. Unaffected by temperatures up to 1800° F. 
. Non-inammable on direct blow-torch tests. 
. For Interior or Exterior Use. 


. Keeps its brightness and stays put after exposures to high 
temperatures. 
. Metallic pigment fuses at about 400° F. 
6. Applied to either hot or cold surfaces. 
7. Penetrates rusted and pitted surfaces to form a seal against 
corrosive action. 
8. Fire-retardant coating for wood and other surfaces. 


wh = 


Ral 


Write today for full technical facts on this New Pro- 
tectioneered Product. | 








TOTALUME 


For years the favorite of industry, this 
rust preventive aluminum paint is: now 
available. 

Ready mixed without loss of brilliance, 


TOTALUME offers these advantages: 


. Appearance — Bright Silvery Lustre 

. Rust Protection — Paints into Solid Rust 
Damp Surfaces — Safely Painted 

. Heat Resistance — 900° — 1000° F. 

Ready Mixed — Easy to handle and use 

. Coverage — 800-1000 sq. ft. per gallon 

. Drying — 3-5 hours 

. Application — Brush or Spray 

. Elasticity — Exceptionally high 


CRPNAKNSe YN 


Write us Today for full information on how 
TOTALUME can give You lasting protection. 














DEPT. 523 
PARK SQ. BLDG., 
BOSTON 16, MASS. 


ptectioness 
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Conversion Factors for Engineering Quantities (Continued from page 168) 


Given Unit 


Given Unit 





Feet of water 
Ft. per min. 
Ft. per min. 
Ft. per sec. 

Ft. per sec. 
Ft.-lb. 

Ft.-Ib. 

Ft.-Ib. 

Ft.-Ib. 

Ft.-lb. 

Ft.-lb. 

Ft.-lb. per min. 
Ft.-lb. per min. 
Gallons 
Gallons 
Gallons 
Gausses 
Gilberts 


Gilberts per cm. 


Horsepower 
. Horsepower 


Horsepower 
Inches 

In. of mercury 
In. of mercury 


1 degree Fahrenheit. 


Required Unit Factor 
Lb. per sq. in. 0.434 
Cm. per sec. 0.508 
Miles per hour 0.01136 
Cm. per sec. 30.48 
Miles per hour 0.682 
B.t.u. 0.001286 
Ergs 1.356x10’ 
Hp.-hr. 0.505x10- ° 
Joules 1.356 
Kg.-calories 0.0003241 
Kw.-hr. 0.3766x10" ¢ 
Horsepower 0.303x10-4 
Kilowatts 2.26x10-* 
Cu. cm. 3785. 
Cu. ft. 0.1337 
Cu. in. 231. 
Lines per sq. in. 6.452 
Ampere turns 0.796 
Ampere-turns 
per in. 2.021 
B.t.u. per min. 42.44 
Ft.-lb. per 
min. 33,000. 
Kilowatts 0.746 
Cm. 2.54 
Ft. of water 1.133 
Lb. per sq. ft. 70.73 





In. of mercury 
In. of water 
In. of water 
Joules 
Joules 
Kilograms 
Kg.-calories 
Kg.-calories 
Kg.-calories 
Kilowatts 
Kilowatts 
Kilowatts 


Kw.-hr. 

Kw.-hr. 

Kw.-hr. 

Meters 

Meters 

Mm. of mercury 
Mm. of mercury 
Pounds 

Pounds 

Pounds 

Pounds per cu. in. 
Radians 

R.p.m. 

Years 


DEFINITIONS 


FoR CONVENIENCE, the definitions of certain quantities 
that are referred to in the table are given here. 


British thermal unit (B.t.u.): The quantity of heat 
required to raise the temperature of 1 pound of water 


Dyne: The unit of force in the centimeter-gram-second 
system. It represents that force which will give a mass 
of 1 gram an acceleration of 1 centimeter per second 


per second. 


Erg: The unit of work or energy in the c.g.s. system. It 
is' the work done when a force of 1 dyne acts for a 
distance of 1 centimeter. 


Gauss: In the c.g.s. system, the unit of density of mag- 


netic flux. 


Required Unit Factor 
Lb. per sq. in. 0.4912 
In. of mercury 0.0736 
Lb. per sq. in. 0.0361 
B.t.u. 0.000949 
Watt-hours 0.000278 
Pounds 2.205 
B.t.u. 3.968 
Ft.-lb. 3086. 
Kw.-hr. 0.001162 
B.t.u. per min. 56.92 

Horsepower 1.341 
Kg.-calories 

per min. 14.34 
B.t.u. 3415. 
Joules 3.6x10° 
Kg.-calories 860.5 
Feet 3.281 
Inches 39.37 
Ft. of water 0.0446 
Lb. per sq. in. 0.01934 
Dynes 4,444,823. 
Grains 7000. 
Grams -453.6 
Gr. per cu cm. 27.68 
Degrees 57.3 
Degrees per sec, 6. 
Hours 8760. 


Gilbert: The unit of magnetomotive force, in the c.g.s. 
system. It is equivalent to 0.7958 ampere-turns. 


Joule: The unit of work in the meter-kilogram-second 
system, equal to 10,000,000 units of work in the c.g.s. 


system. 


It is practically equivalent to the energy 


expended in one second by an international ampere in 
an international ohm. 


Kilogram-calorie (Kg.-calorie): Also termed the large 
calorie, it equals 1000 calories. (The mean calorie is 
1/100 of the heat required to raise the temperature of 
1 gram of water from 0 to 100 degrees Centrigrade. 


Radian: An arc of a circle equal to the radius. The angle 
equals 57.2957 degrees. 


The Editors 
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The experiments being run_in this Westinghouse furnace at Heppenstall Co., Pittsburgh, Pa. are secret— 
but it’s no secret that the Micromax Controllers, Duration-Adjusting Type, (“D.A.T.”) in the background 
are providing the necessary close control of temperature. 


'D.AT.” Gives New Precision 
for Electrically Heating 
Almost Anything! 


The Heppenstall Co. has for many years used L&N temperature 
controllers in their laboratories — and when the new type Micromax 
Recording Controller, Duration-Adjusting Type (D.A.T.) was de- 
veloped, they were quick to investigate it for use on their Westing- 
house electric furnaces. They were convinced that this new Con- 
troller would give closer regulation than ever before, but they were 
frankly doubtful that these instruments—or any instruments — 
could hold the extremely close control which we were inclined to 
think would result. 


But close control is exactly what they’re getting —in fact, a 
glance at the chart at right shows that Heppenstall is now getting 
straight line control. The Micromax D.A.T. Controller accomplishes 
this because it has a new way of proportioning the amount of heat { 
supplied to the amount required, and its automatic droop corrector, ; ] 
working continuously, corrects temperatures at the control point asf > 
well as below and above it—#in other words, there’s no dead spot 
in this vital control action. 


_If your heating unit is electric, Micromax D.A.T. Controllers 
will give you heat-treating precision — rapidly and reliably. For 
more complete information about this precise method of controlling 


Jrl Ad N-00A(7) 








LEEDS & NORTHRUP COMPANY, 4909 STENTON AVE., PHILA. PA. 
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from one of MHeppenstall’s Micromax 


tlectric heating units, send tor Catalog N-00A(2). Bi a'r. Controllers shows the straight-line tem- 
perature being maintained. 
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Spec ily 
JOHNSON 


GENERAL 
PURPOSE 
BEARINGS 





Uniform ZLuality 


@ No preduct ever achieves 
nation-wide popularity by 
accident. There must be real 
merit, genuine quality to bring 
about repeat sales. Johnson 
General Purpose Bearings 
have long been a distinct 
favorite with manufacturers of 
new equipment and with main- 
tenance men. Cast in the 
correct alloy—S. A. E. 64— 
they deliver the utmost in per- 
formance for the longest period 
of time. This cuts replacement 
to a minimum. Completely 
machined—inside diameter... 
outside diameter and ends... 
they slip right into place with- 
out trouble or bother. The 
range of sizes—over 850—en- 
ables you to buy exactly to 
your requirements. 


Johnson General Purpose 
Bearings are Uniform in every 
respect. When used in new 
equipment they speed instal- 
lation time because they are 
interchangeable. There is no 
time or effort spent in match- 
ing separate bearings with 
separate shafts. 


Why not specify Johnson 
Bronze on your next order for 
plain cast bronze bearings? 
See for yourself the time and 
money saved. Learn the value 
of real quality. Reasonable 
service is available from stock. 


JOHNSON BRONZE CO. 


512 SOUTH MILL ST. 
NEW CASTLE, PA. 


Ay OHNSON 
Speci TTY: 











Bench Positioner 


Sturdy and compact, Model 1H _hand- 
operated positioner is claimed to facilitate 
production and repair welding, assembly, 
overhauling, grinding, drilling, hard-sur- 
facing, and similar operations on small 
work. Capacity of positioner is 100 pounds, 
with the center of gravity 3 inches above 





table. It has a tilting range of 150 degrees, 
revolves 360 degrees, and can be locked 
in position at any degree of tilt. The 16-in. 
table top is equipped with Ys-in. slots. 
Swivel base is available. 
chinery Co., subsidiary of Worthington 
Pump & Machinery Corp., 1447 South 
Ave., Dunellen, N. J. 


Ransome Ma- 


Propeller Fan Units 


Two high-efficiency axial-flow fan units are 
announced, for high and low pressures, 
ranging in propeller sizes from 2 to 60 
inches in diameter. The 60-in. low-pres- 
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sure propeller, when driven with a 10 

1150-r.p.m. motor, is said to deliver 

proximately 60,000 c.f.m. free air an 
50,000 c.f.m. at 4-in. s.p. All fans fipp 
the 2- to 60-in. are available in both sins) 
‘stage and multi-stage varieties. Two. 

assemblies double the single-stage pr 
sure characteristics of any given uni 
When multi-stage assemblies are yj} 
guide vanes or contra vanes are employe 
to straighten the air stream between § 
various stages. Dynamic Air Engineenae 
Inc., 1619 South Alameda, Los Angele 















Rotary Vacuum Pump] 


Unit consists of rotary vacuum pumps 
signed to create high degree of vacuum 
well as sufficient volume of air to pm 
necessary power to remove liquid residy 
wooden or metal industrial containers, 
vacuum pump, mounted as a mobile um 
powered with an electric motor or ~ 
engine, is complete with rubber hose 

special suction tool. Truck is equi 
with wheels and handle to move a 
easily for use anywhere in the plant. Tj 
catches and holds the liquid residue 
a glass gage shows the quantity accum 
ing that may be drawn off by means @ 


drain plug provided. The vacuum pump 
is automatically lubricated, and relief valve 
regulates the degree of vacuum to be used. 
Made in sizes for cleaning one, two, 
more containers at a time. Leiman Bros, 
16 Christie St., Newark, N. J. 


is B 


Electronic Heater ree 
Electronic heater of 50-kw. rating is de has cer 
signed for surface and localized hardening help 
of gears, rods, and other parts, and for an: Being 
nealing, brazing, and soldering operations. 9 p.., 
Available in models rated either 230 y 


460 volts, three-phase, 60 cycles, heater 5 
said to be easy to operate, and to be readily 
applicable for many different heating jobs 
merely by changing the induction-coil fi 
ture. The parts to be heated are positioned 
in the fixture, and the start button 8 
pressed. Automatic controls then regulate 
the heating and quenching cycles, assut 
ing duplication of results on each part. 


YOl 








One of four drives in a large eastern plant. The 
engineer in charge said: ‘‘The short center flat 
Leather Belt drive is the most effective one. After 
a fair trial with other belting materials, we are 
glad we changed to Leather Belting.” 











leather Belting 
is Best for You, Too 
tee and HERE ’S WH Y Leather Belting your motor and machine bearings. Its high co-efficient of 


has certain unique and exclusive characteristics that will friction or pulley gripping capacity actually increases as 
help you maintain production and reduce shutdowns. the load increases. No other type of belting has these 
Being pliable and resilient, Leather Belting will withstand important characteristics. 

heavy shock loads and provide essential protection for 


YOU’LL HAVE FEWER SHUTDOWNS IF YOU STANDARDIZE ON 
SHORT CENTER FLAT LEATHER BELT DRIVES 
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ai Jj Bostitched ‘Flying Radio Stations” 


” 
a 


oa 


> 
S 


attached worktable provides two heap 
positions. Completely enclosed in groundy 
steel, the entire unit weighs approxima 
6000 pounds. It is 84 inches. wide | 
inches deep, and 82 inches high ovgrd 
Meters and controls are convenieni 
mounted on the front of the cabinet | 
dustrial Heating Div., General Electric (, 
Schenectady. 


Hand Tachometer 


Model J triple range hand tachometer 
of the centrifugal, mechanical type, # 
signed to show the speed or change i 
speed of any revolving shaft or surface, \ 
stopwatch or other mechanism is said | 
be required. Instrument is available f 
speeds as low as 100 r.p.m. and ag hig 
as 15,000 r.p.m. Each triple range t 
chometer has a gear shift for low, medim 


WEATHER-BUREAU 
PARATROOPERS! 


If a package straight from the heavens lands in your x = 
yard ...it will probably be a “radiosonde”. . . scientific os: e 
aerial radio transmitter and recorder .. . balloon-borne 
many miles into the stratosphere . . . broadcasting 
basic weather information... until, its mission fulfilled, 
it is parachute-borne safely to earth. Complete instruc- 
tions will be found on the package for its return ... so 
that it may be sent aloft again and again. 

BOSTITCHING plays a part in insuring the safe landing 
and the re-use of this modern miracle ... an outstand- 
ing example of the Weather Bureau’s engineering in- 
genuity and salvaging economy. 

This use illustrates a simple, frequent Bostitch appli- 
cation. Whenever you think of fastening ... metal, 
wood, plastics, paper, cloth, leather, rubber... in any 
combination ... remember that in thousands of war- 
time and peacetime applications BOSTITCH fastens it 
better and faster with wire. 

Bostitch field men the world over ... specializing ex- 
clusively in stapling ... backed by forty years’ stapling 
experience ... will be glad to discuss with you how 


and high range setting. Ranges correspond 
to the scales on the dial of the tachomete, 
and are set by moving the drive shaft 


Bostitch machines, when available, can help you get 
the best fastening results. 


Bostitch (Boston Wire Stitcher Company) 70 Blackmore St., 
East Greenwich, R. I. (or Bostitch-Canada, Ltd., Montreal). 


up or down by loosening and then 
tightening the thumbscrew on the left 0 
the drive shaft. The operating mechanism 
is entirely on ball bearings and oilless beat 


ings, requiring no lubrication. Herman H. 


: : . Sticht Co., Inc., 27 Park Place, New 
Bostitch Staples in most sizes | York 7. 


pe peganstoee i 


AND FASTER 
fraslews. Wf beth, wilh wire 


ALL TYPES OF STAPLES APPLIED BY MACHINES 
ALL TYPES OF MACHINES FOR APPLYING STAPLES 


Spray Cleaning Gun 


Pressure-feed spray gun is especially de 
signed for industrial degreasing and cleat 
ing operations on castings, forgings, sheet 
metal; etc. Operated from a pressure fee 
tank, the gun handles all kinds of com 
mercial solvents and cleaners, producing 4 
heavy, driving, but well-atomized spi 
that is said to remove dirt and grta® 
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wanta be a PROUD papa? 


'Wanta be really proud of those brain children of yours? Proud 


because the equipment you're designing is cleaner cut, less 
expensive, more compact, more flexible. Proud because you 
know you're able to do a better job. 

Well we can help you, just as we've helped thousands of other 
engineers like you. Helped them do a better job because we 
could furnish a power drive that fit the job exactly. 

For example, look at the motor drives on this welding posi- 
tioner. These units incorporate a motor, a gear reduction and 
an electrically operated brake .. . all arranged for sidewall 
mounting. All of these ... the motor, the gear reduction and the 
electric brake . all are standard Master units, that easily 
combine into. one compact, integral, power package. Saves 
ordering and mounting time .. . saves spuce .. . saves money. 

Probably you will not need exactly this same combinution, 
but the Master line includes motors for every current specification, 
every type of enclosure, and every type of mounting 
arrangement . . . in fact, is the most flexible, the 
most versatile line of motor drives in the world. 

Investigate Master's unusual ability to serve you 
economically with motors that really fit the job in 


sizes from 1/10 to 100 HP. 


THE MASTER ELECTRIC COMPANY @ DAYTON I, OHIO 








Seusttive Scales 
LOOK WHAT THEY DO! 


@ Model #66-02—Capac- 
ity... 6 lbs.—Sensitivity 
..: 1/64 oz. — Ratio... 
1:1, 10:1 and 50:1 — 
Shipping Weight, 60 lbs. 


Model # 1743—Capacity 

..- 200 lbs. — Ratio... 

50:1 (and special tray for 

odd counts)—Beam... 

5 lbs.x1/20z.—Shipping 
BD Weight... 87 lbs. 














@ REVEAL SHORTAGES 


@ PROVIDE QUICK, CORRECT 
INVENTORY 


@ ASSURE PERFECT COUNT OF 
KNOWN AND UNKNOWN 
QUANTITIES 





@ CHECK DAILY PRODUCTION 








@ SAVE LABOR TIME 


@ REDUCE PARTS AND 
MATERIALS HANDLING 


@ HELP MAINTAIN PERPETUAL 
INVENTORY 


@ HELP DETERMINE 
PIECE-WORK PAYMENTS 


@ HELP IN JOB EVALUATION 


Write today for further information 


( DETECTO SCALES INc. 


23 MAIN STREET _ BROOKLYN 1, N. Y. 











Yao nae ENGINEERS 'N ALL PRINCIPAL ee 








speedily. Light, and shaped to ft 
hand comfortably, gun has a twos 
easy-to-pull trigger designed to reduce 
fatigue. When the trigger is pulled 


- 
a 
' 


part way back, air alone is emitted frm 
the nozzle, permitting the gun to be igs 
for dusting and drying. The DeVibme 
Co., Toledo 1, Ohio. ie 


Dump Truck 


Hand-push model dump truck, called he 
Junior Phil-Dump, has a 4-cu. yd. capacity 
Over-all dimensions of the car are 66 inches 


long, 38} inches high, and 244 inches wi 
It has solid rubber tires. Phillips Mine & 
Mill Supply Co., 2211 Jane St., Pittsburgh} 


Reflector Lamps 


“Nest of heat” method of spacing R 

reflector lamps in infra-red ovens is Said) 
to assure both full and even coverage of 
the article being baked. Lamps are stag 
gered rather than aligned, giving an over 
all distribution of infra-red rays. In bake 
ing white paint and pastels, this method # 
stated to prevent possible discoloration of 
the part by banishing the danger of over 
baking certain areas while underbaking 
others, ending the problem of getting ur 
desired stripes of alternate darks and lights 
Nesting is achieved by advancing the lamps} 
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— §PEEDRANGERS 


On many applications, variable speed operation offers tremendous advantages. The Mas- 
ter Speedranger provides this infinitely variable speed in a compact all-metal unit of 
proven reliability. 


SIMPLE COMPACT DESIGN Only with an all-metal drive is it possible to secure the 
compactness, simplicity, flexibility and economy that are so advantageous on modern 
production machines and processes. 


ALL-METAL The all-metal construction insures long life and the greatest possible free- 
dom from interruptions to service. The design is extremely simple, consisting of a metal 
ring which operates at a variable position on the two driving and two driven cones. The 
position of the ring on the cones determines the speed of the output shaft. 


PROVEN RELIABILITY Millions of hours of service in the field and exhaustive tests 


in the laboratory have proven conclusively the complete reliability of this device. 


EXTREME FLEXIBILITY Speedrangers can be supplied for single phase, polyphase, or 
direct current operation. They can be furnished also with integrally built gear reduction 
units and electric brakes . . . in enclosed, splash proof, fan cooled or explosion proof 
construction and for a wide variety of mounting arrangements. No other variable speed 
unit on the market today can give you such flexibility and compactness. 


UNDIVIDED RESPONSIBILITY The complete Speedranger is designed and built in 


one plant by one manufacturer as an integral, compact power unit. 
HORSEPOWER Now available in sizes up to and including 3 horsepower. 
SPEED RANGES Up to 9 to | are available. (Up to 15 to | in some sizes.) 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO 
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BATTLE CREEK, MICHIGAN, U.S.A 


woducls of CLARK * TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS | 
AXLES FOR TRUCKS AND BUSES « AXLE HOUSINGS « BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS e GEARS AND FORGINGS « RAILWAY TRUCKS 


in each row a quarter step or more 

the lamps in the pescodine row, al 
to the requirements of the job, Blan; 
spaces are eliminated and full, even Cov. 
erage is made. Reduction in time » 
quired for the baking cycle is also claimed 
by increased heat densities effected through 
the intensive concentration of the my 
Jensen Specialties, Inc., 9331 Freelanj 
Ave., Detroit 27. 


Spanner Wrench 


Self-adjusting spanner wrenches Covering a 
wide range of diameter sizes with three 
models, ¢ to 13 inch, 14 to 3 inch, and 
3 to 5 inch, are announced. Uniform pres. 
sure at geometrically spaced points, and 
elimination of distortion or crushing of 


the softest of alloy metal spanner nuts, 
are said to be accomplished by the 3-point 
toggle action of the movable jaws. In the 
two larger sizes an adjusting screw is in 
corporated as a stop. The wrenches, en- 
gineered to withstand high leverage factors, 
have chrome molybdenum hook, hardened 
alloy steel seating jaw, and forged alloy 
steel handle. Universal Engineering Co, 
of San Diego, 2230 National Ave., San 
Diego 2. 


Carbide Cutting Tools 


Carbide tool holders, designed for use with 
carbide-tipped cutters, have straight, right- 
hand offset, or left-hand offset shanks, each 
in 7 sizes. Cutters come tipped with car- 
bides of two grades—Armide red for ma- 
chining steel, and Armide gray for machin- 
ing cast iron, brass, bronze, aluminum, and 
non-metallics. All sizes of the cutters are 
ground to 4 standard cutter shapes, and in 
two weights—standard or heavy duty. The 
standard carbide-tipped tools, designed for 
general use in toolrooms, machine shops, 
and maintenance departments, come either 
singly or in matched tool holder and cut- 
ter sets. Armstrong Bros. Tool Co., 301- 
357 North Francisco Ave., Chicago 12. 


Hydraulic Foot Pump 


Two-speed hydraulic foot pump features 
automatic change of speed. The pump has 
two pistons—one a high-speed, low-pressure 
piston, the other a small, slow-speed, high- 
pressure piston. Below 1000-Ib. pressure 
both pistons pump oil, but at 1000 pounds 
the high-speed, low-pressure piston auto 
matically cuts out and the high-pressure 
piston develops higher pressures, up [© 
10,000 pounds. Pump provides fast travel 
to a ram of a hydraulic cylinder at low 
pressure, thus minimizing the delay m 
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Special Round Head Special Hex Head Special Pronged Pi 
Shoulder Pin Shoulder Bolt _ r 


Here are three special parts used in large quantities (two of 
them run into millions) by a large manufacturer of automo- 
tive equipment. They have both war and peacetime application. 
They were originally made milled from bar. When sufficient 
production could not be obtained by that method, the prob- 
lem was put up to National. We developed an upsetting a ie ti 
procedure that met the need for volume production and also um Mistery eskies So 


scribing briefly, with dia- 


; ; , 15 typical in- 
resulted in substantial cost reductions. i os) Actes cenaeahell 


° op epene ° , and money saved. Ask for 
You may want to look into the possibilities of saving time the “Savings” booklet. 


and money on fasteners, for present needs or future. Or you 
may have a problem of fastener improvement on which our 
engineers can help you as they have many other manufacturers. 


Chances are you'll be surprised at what can be done. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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Foundation Unit 
of the 


two heavy angles. 


Loaded Transports are easily moved with the Jimmy. Bin 





capacity. 


will write for it on your letterhead. 





Non-skid 
FLOOR PLATE 


applied to the 


TRANSPORT 





SEND FOR DESCRIPTIVE BOOK 
A copy of the 20-page book on the Turner System will be sent without charge if you 





TURNER SYSTEM 


OF MATERIALS HANDLING 


“Just the thing” for handling hot materials is this new application of heavy, non- 
skid Floor Plate to the Turnef Transport. The plate is welded flush with the top 
of the chassis on the angles of the frame. It is reinforced on the under side by 


POINT CONTACT WITH HOT MATERIALS 
The embossments provide point contact with hot materials (allowing an air space 


to prevent warping) 
and also keep parts 
from “walking” off 
the Transport when 
it is in motion. 


The entire Turner 
System is based 
upon the square 
Transport which can 
be moved in restrict- 
ed space by the 
hand Jimmy, power 
lift truck, crane, trac- 
tor or conveyor. Steel 
or wood Bin Sections 
er Section Trays 
lock one on another 
on top of the Trans- 
port to permit verti- 
cal expansion to any 
practical height. 
Turner Piling Stakes 
may be used to hold 
bar materials. 


FACTORY SERVICE COMPANY 
4605 N. TWENTY-FIRST STREET § MILWAUKEE 9, WISCONSIN 
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bringing the ram to the work. Maximum 
pressure can be pre-determined by adjust. 
ment of a relief valve. Pump is self-cop. 
tained, designed for continuous, heavy-du 

performance. Can be furnished with base 
suitable for mounting, or with auxiliary 
base allowing it to be used on the floor 
without fastening. Lyon-Raymond Com, 
2013 Madison St., Greene, N. Y. 


Drill Grinder 


E-Z Drill Grinder is a simple jig that can 
be set up on a grinder frame or on a bench 
adjacent to the grinding wheel. A few 
standard motions are claimed to produce 
a factory finish on a dull drill in less than 
half a minute, sharpening all round shank 
drills from the shortest to 11 inches long, 
vz to lys-in. diameter. Protector feature 
is said to enable it to be set quickly for 
three different drill point angles, depending 
on the hardness of the material upon which 
the twist drill is to be used. Fred F. Ten 
Eyck, 758 South Irolo St., Los Angeles, 


Hot Water Heater 


Model 4032 hot water heater is a light- 
weight, high capacity unit, weighing less 
than 200 pounds, and has an output of 
150,000 B.t.u.. per hour with a large te 
serve for emergency demands. Operates 
on either diesel fuel or gasoline, and can 
be supplied with a.c. or d.c. electric motor 
or single cylinder gasoline engine. Stand 
ard automatic control or vapor modulated 
control to specifications. Ignition is com 
tinuous with bypass control of fuel. Hi 

efficiency coil handles water or glycol solu- 
tions to meet Army and Navy specifica 
tions at temperatures up to 300 deg. F. 
Equipped for cold weather operating com 
ditions. Adaptable as a mobile unit for 
furnishing hot water or heat through the 
means of a heat exchanger for heating 
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Tri-Clad motor drives 
Bigelow Sanfore 





AIR-FLOW TESTS OF 7//CLAD MOTORS 
LEAD TO PROTECTION FROM OVERHEATING 


Before new types or sizes of Tri-Clad | 
motors are approved for production, plenum 
chamber tests are conducted on the ventilat- 
ing systems of sample models. These measure- 
ments serve as a check on previous calcula- 
tions of the volume and velocity of air 
through the motor under different conditions. 
Other tests under load within enclosures and 
at abnormal ambient temperatures are also 
made. If your motors must be confined in 
stuffy spots, G.E. can help you make the 
right choice to beat the heat. General Electric 
Company, Schenectady 5, N. Y. 










Plenum chamber test of Tri-Clad motor ventilation at G-E motor factory. G6) 


TRI/CLAD 
GENERAL {) ELECTRIC ~— “ orors 


est 





Buy all the BONDS you can—and keep all you buy 
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Small castings from foundry 
are delivered in tote pans 
via the roller spiral conveyor 
at the left—then trans- 
ferred to scale equipped 
with roller section for weigh- 
ing — shoved onto reciprocat- 
ing lift and raised to upper 
level for gravity delivery 
to finishing operations. 











When better than 60% of all labor 

is devoted to materials handling — 

any device that not only reduces cost 

but saves manpower so sorely needed 

in war production — deserves serious 

consideration. Logan has engineered 

conveyor systems for every kind of 

manufacturing operation involving 

materials handling — effecting econo- 

mies in time, space and man hours 

slat celia: tite that have paid for these installations 
your copy of The | many times over. May we send you 
catalog? You may find it helpful in 
developing some worthwhile savings 








in your own plant. Logan Co., Inc., 
510 Cabel St., Louisville, Kentucky. 





Conveyous 


PUT OW INTO PRODUCTION 





lubricants or other solutions. Dimensions 
are 30% inches high by 16 inches wide 

25 inches long. Vapor Car Heating Co 
Railway Exchange, Chicago. 2 


Sealed Ball Bearing 7 


Ball bearing, known as Plya-Seal, has go 
sealing element consisting of a diaphragm) 
type, contact seal comprising two membem™ 
—a flat, flexible sealing washer of synthetig 
rubber-impregnated fabric, and a split mer 
taining ring of spring steel. The bearings ~ 
except in extra-small sizes, are held to thal 
same widths as standard unsealed bearings,” 
Firmly held in the outer ring, the seali 

washer does not rotate with the inner ring,” 


but is in contact with a ground groove to 
form an effective seal with a minimum of 
friction. The Plya-Seal can be easily te 
moved and replaced to allow inspection, 
washing, and regreasing, and is claimed to 
assure maximum retention of lubricant 
and exclusion of dirt and liquids. Causes 
no distortion of the outer ring or race, $0 
does not affect the concentric relationship 
of the inner and outer bearing rings. The 
Fafnir Bearing Co., New Britain, Conn, 


Fluorescent Lamps 


Fluorescent lamps, designated as Type LS, 
are said to provide instant starting, highep 
efficiencies, and simplified installation and 
maintenance. They will be supplied im 
smaller diameters and standard lengths up 
to 96 inches. Operating without starters, 
these lamps may also be operated in series 
on a single ballast at 100 or 200 milli- 
amperes, or at other currents within this 
range, to provide high lighting levels ot 
lower intensities. Life of these lamps at 
200-milliampere operation is expected to be 
comparable to that of 40-watt standard 
fluorescent lamps. Their efficiency 3 
claimed to be as high as 65 lumens per 
watt. Lamps are equipped with single con- 
tact bases and are available in 3500-deg. 
white. Sylvania Electric Products, Inc., 
Salem, Mass. 


Car Puller 


Class 24 Lo-Hed car puller is an electrically 
driven hauling device in which the barrel, 
gearbox, and motor are integrated in 4 
single, streamlined unit. Starting line pull 
is said to be 5000 pounds, using a single 
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During these war production 
years, the emphasis has been on pro- 
duction— getting out “enough and on 
time.” With men's lives at stake, costs 
were secondary. But now industry 
realizes that many of the same tools 
used to increase output point the way 
to substantially lower costs as well. 


* Prominent western aircraft manufacturer. 
Atkins Metal Cutting Saws have won notable 


distinction throughout this great industry. 


SAWS FOR 


MARCH, 1945 


SEVER YT 


Atkins Silver Steel Blades are a case 
in point. By permitting faster cutting 
rates, they reduce the cutting cost per 
unit. By making more cuts per blade, 
they reduce tool costs as well as the 
unproductive time spent in tool 
change-overs. Further proof of these 
points — and a job demonstration are 
available on request. 

E. C. ATKINS AND COMPANY 


445 South Minois Street, Indianapolis 9, Indiana 
Agents or Dealers in Principal Cities the Werid Over 


METAL CUTTING 


Jos 





WORLD'S LA@GEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


184 


UST IS THE “PAY DIRT” OF 

INDUSTRY —CONTROLLED, 
it pays large dividends; un- 
checked, it becomes a great 
destroyer. Whether it is the re- 
covery of valuable dust or if it 
is the checking of its destructive 
action, DUST, when it is 
controlled, will save the manvu- 
facturer many times the cost of 
installing and operating an 
efficient dust collector. 


SCATTERED THROUGHOUT 
THE WORLD, THOUSANDS 
OF PANGBORN DUST 
COLLECTORS stand as con- 
clusive proof that DUST 
CONTROL is an economic 
necessity to all modern in- 
dustrial: plants. 


Write to us, we'll be glad 
to advise you on your par- 
ticular dust problem—there 
is no obligation. 





line, or more with various block combing 
tions. Has single line speed of 45 f.p.m, 
5-hp., intermittent duty, hoist type motor. 
ball bearings on worm wheel shaft; semi 
steel casing; oil lubrication; magnetic 
starter in non-weatherproof standard ep. 
closure, but motor and pushbuttons ar 
weatherproofed. Uses of the car pulle 
range from hauling railroad cars to pulli 
skids, = boat and airplane mp. 
ways, dragging logs, bending pipe, and 
other operations. One laborer can 

ate it. American Engineering Co., Phils 
delphia 25. 


Thermostatic Steam Traps 


Thermostatic steam traps are announced 
for pressures up to 225 p.s.i., using single, 
large-diameter bellows for inlet sizes 4 to 
2 inches inclusive, and with capacitiés 
double those of the company’s No. 9 
series. Traps are available in two pres 
sure ranges: No. 9-100 for pressures 0 to 
100 p.s.i., and No. 9-225 for pressures 
0 to 225 p.s.i. Bellows made from heavy- 
wall bronze tubing are screwed into the end 
closures, and the joints are sealed by braz- 
ing. Sarco Co., Inc., 475 Fifth Ave, New 
York 17. 


Crane Switch 


To meet the requirements for an easy-to- 
operate safety disconnect switch for women 
crane operators, a manual-magnetic type 
has been developed. It is of the direct 
current type, of double-pole design, and 
enclosed in Type 1 (general purpose) cab 
inet. Type 1-A (semi-dust-tight) enclos 
ures are optional. Switch has externally 
operated handle, arranged for padlocking 
in the off position. To close the switch, 
the handle is pushed up, thereby energizing 
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You have a surprise coming in our April 





announcement. True to ROMEC tradition, 
we will announce another ROMEC First. 
That will be a fully submerged Water Injec- 
tion Pump. A year ago, this was merely an 
aim. Now it becomes a reality. « 


ROMEC precision aircraft pumps pioneered 
in the first “‘round the world” flights, pio- 
neered the non-pulsating rotor principle, 
high altitude booster pumps, hydraulic 
pumps, and the solution to corrosion in 
water injection systems. Write today if you 
want us to mail you a copy of the April 
announcement on the fully submerged 


ROMEC Water Injection Pump. 
OFOLEC vume company 


106 ABBE ROAD ELYRIA, OHIO, U.S.A. 
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PULLI 


With ‘this attachment and — 
an OTC PUSH-PULLER, a 
bearing cup or race in a’ 
blind hole can be remove 
easily, quickly and without 


damage to the bearing or 
the housing. Obtains a posi-_ 


tive grip even on.a \ 


narrow shoulder. Provic ag 


Bi, 


a happy solution to one: of * 


ing jobs. 
Four sizes— adjustable for 
a wide range of.work. — 

_- Ask Your SUPPLY HOUSE or 
ime ter mame Beale, 


£ 
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PUSH-PULLERS 


MAINTENANCE 


SLEDGING WRENCHES, SPECIAL TOOLS 
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the coil to close the switch. Pulling han. 
dle down opens coil circuit to disconnect 
switch, and will also force the contacts 
open manually, if the main contactor fails 
to open, by breaking the control circuit 
Switch may also be used for protecting ma. 
chines having several motor drives. Elec. 
tric Controller & Mfg. Co., 2700 Rag 
79 St., Cleveland 4. 


Solderless Repair Kit 


Complete electrical wiring kit for general 
solderless wiring comprises a 6-purpose 
precision installation tool that cuts and 
strips the wire, indicates stud sizes, and 
crimps terminals to the wire. Also jp. 


cluded is an assortment of 100-amp. sol- 
derless terminals of the most commonly 
used type. To make electrical connections 
wire is inserted in terminal barrel and 
crimped with tool. Aircraft-Marine Prod- 
ucts Inc., 1595C North 4th St., Harris- 
burg, Pa. 


Tank Coolant Pump 


Pinch-Hitter portable tank coolant pump 
may be carried by hand to any machine 
requiring use of coolants. Plugging the 
electric cord into an ordinary light socket 
starts the - ation. Capacity of the pump 
is 300 g.p.h. for water and solubles, and 
250 g.p.h. for light oils. Sturdy and com- 
pact, unit may be used permanently on 
one machine if desired. Flow of coolant 
from the nozzle is manually controlled by 
the operator from one drop to total 
capacity. Four multiple nozzles may be 
used on drill presses and similar machines. 
The induction, ball-bearing, totally en- 
closed, 110 volt, one-phase motor is said 
to be drip-proof and dirt-proof, as well as 
externally fan-cooled, having a_ heavily 
guarded cooling fan on the shaft extension. 
Extra-heavy, one-piece shaft is attached to 
an open impeller. Brady Pump Co., Inc., 
Muncie, Ind. 


Live Center 


Accuracy and elimination of chatter are 
claimed for live center, called the Roto- 
Center, used in grinder and lathe tail stocks 
for replacement of dead centers, Spindle 
point of center is ground in its own bear- 
ings after assembly, and removal of all 
internal play and preloading the bearings 
through a threaded retaining ring are said 
to prevent chattering. Matched and 
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Our sons are fighting to free the world from ignorance, 
intolerance and want... 

.» + While some 6,000,000 of our people are wholly il- 
literate, and the majority of Americans have less than a 
tompleted high school education. 

.++ While there were more than 3,000 strikes during the 
past year, some of the bloodiest of which were based upon 
race intolerance. 

.»+ While more than one-third of this nation’s dwelling units 
are still without flush toilets or any bathing facilities whatever. 
Ignorance, intolerance and want! 
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America will soon have the chance to help write a peace 
plan for the rest of the world — and that plan can begin 
here at home. For our country's greatest immediate contri- 
bution to world reconstruction and peace would be to make 
ourselves lastingly strong, with jobs enough for all. 


Today, the engineers of the machine tool industry can greatly 
help the men of government and of industry to write that 
plan .. . t0 prepare now for the reconversion of our tremen- 
dous wealth of resources, skills and machinery to all-out 
production for a better America! One of these engineers is 
a Bryant man, and we invite you to call upon him now. 


MPANY \vesmonr, usa 








CONTINENTAL 





~—A GOOD NAME TO 
L SHEET AND 


NEED STEE WIRE PRC 








STEEL SHEETS e Open hearth steel from Continental’s 
furnaces is made into steel sheets with more than thirty 
different types of surface treatments, finishes and coat- | 
ings. Continental specializes in the production of sheets : 
with properties designed to best fit a definite class of 
duties. This special service in sheets fitted to manufac- 
turers’ needs helps cut production costs and make better 
products. Inquiries are invited. 





}@ Small enough to stitch 
like thread or large enough to serve as lever rods on the 
army’s big earth movers . . . that’s Continental wire, 
made of open hearth steel from Continental’s own fur- 
naces. Wire for manufacturers is available in standard 
and special shapes and many different finishes and coat- 
ings. Continental’s finished wire products include Chain 
Link fence, widely used for the protection of industrial 


property. 


ee ee eee 


*TRADEMARK REGISTERED 
U. S. PATENT OFFICE 


au, CONTINENTAL 


STEEL CORPORATION 


GENERAL OFFICES 





, 





MANUFACTURER'S WIRE. Bright, Annecied, Gatven- STEEL SHEETS: Block, Golvenized, Hot Rolied An- 
PRODUCERS OF: ized, Coppered, Tinned, Liquor Finished, lead Coated, neaied, Hot Rotled Pickled, Leng Terne, Copperior, 
Special wire, on. Also Chain Link Fence, Nails, etc. leed-Secled, Golvennesied, Super-Metal, eft. 


THE SwWwPERIOR SHEET STEER COMPANY, BIVISIONM © CANTON, OHIO 


REMEMBER WHEN YOU 
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paired precision roller bearings are used 
for high load carrying capacity and shock 
resistance; a heavy- duty seal for repellin 
chips, dirt, and cutting oil; induction hard. 
ened parts; grease lubricated. Morse tap- 
ered shanks and standard, but other sizes 
and specials are available. Falls Products 
Co., P. O. Box 64, Milwaukee 13. 


Concrete Block Lifter 


Concrete and cinder block lifter is said 
to speed loading and unloading of trucks 
because two: blocks can be handled by one 
man at one time. Blocks are handled with 
fewer broken corners and edges; more can 





be handled with less exertion. No gloves 
are needed, and it prevents mashed fingers. 
Lifter is claimed to be sturdy, inexpensive, 
simple in construction, and easy to handle. 
The Michigan Silo Co., 2607 South Wash- 
ington St., Peoria 2, Ill. 


Electric Speed Indicator 


Two units form electric speed indicator 
which is claimed to give accurate readings 
of speeds from 100 ‘to 5000 r.p.m. The 
pick-up unit, a miniature six-pole alter 
nator with a permanent magnet rotor, is 
mounted on the shaft whose speed is to 
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wth AMERICAN 


LOCOMOTIVE CRANES 























These three pictures, taken at one plant, illustrate 
the versatility of the AMERICAN. Locomotive Crane 
as a materials handling method. With capacity and 
reach, it lends itself readily to hook, magnet, and bucket 
work. Its ease and convenience of operation and the 
speed with which it moves from place to place cut a lot 


of time out of materials handling in all parts of a.plant. 


Now is the time to look into improving your 
materials handling methods. Checkup what others are 
doing with the modern design AMERICAN Locomotive 


Crane. 













AMERICAN! 


MATEZIALS HANDLING 
for EVERY INDUSTRY 







Plan nou... Cat watt for 


AMERICAN HOIST & DERRICK CO. 
Saint Paul i VUE TTIN AT 


ae a, en a a), Ol > an Gan ©) 











Just a minute. 


before you open 
for bids “across the board.” 


Ask yourself if the blueprints and specifications cover everything. For 

instance, do they cover... 

1. Engineering Co-operation: Production planning that looks behind 
blueprints and examines function. Corbin engineers have often 
suggested changes and combinations that have improved perform- 
ance and lowered costs. 

2. Primary Operations: For instance — could the part: start in the cold 
headers or must it be milled from the bar? Corbin has been highly 
successful in bringing the advantages of heading to many a ‘“‘screw 
machine product” without upsetting cost factors. 


3. Secondary Operation: You may require such additional refinements as 
detail finish, plating, special inspection and “kid glove’’ packing. 
Corbin can work to precision tolerances in tenths — grind to micro- 
inch specifications — and hob, grind or roll threads to Class 4 
tolerances. 


You may save yourself a lot of time — and money — by working with 
Corbin from the start. 


 —— Facilities are explained in this bulletin — which you will 
find in Sweet’s File 4m10 for Product Designers. If you 


prefer that we send you a copy, please request it on your 
letterhead. 










?-2 





THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 


NEW BRITAI ONNECTICUT 


See Sweet's Product Design 
Catalog, outline of Corbin 
‘Products and Facilities 


Phectston Fania 
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be measured. Indicator, a permanent ma 
net, moving-coil type, meters the Pick-y 
output on a 33-in. scale which covers 95 
degrees of arc. The resistance of the iy 
dicator is claimed to have been made suf. 
ciently high so that the size or length 
of the leads connecting the units have no 
effect on accuracy; it may be located 
any distance from the pick-up unit; it i 
not affected by other magnetic materi! 
and there is no loss of accuracy because of 
length of service. The Reliance Electric 
& Engineering Co., Cleveland. 


Spray Nozzles 


“Fulljet” spray nozzle, made of hard mb. 
ber with removable internal vanes, Sprays 
acids and other corrosive liquids to form 
full cone spray pattern with uniform dis. 
tribution. Degree of atomization of the 
liquid sprayed depends on nozzle Capacity 





and pressure used. Operates at predeter- 
mined capacities and rates of flow, as 
well as at specific spray angles for given 
liquid pressures. Also available in lead or 
plastics for applications in which hard 
rubber may not be suitable. Spraying 
Systems Co., 4021-D West Lake St., Chi- 
cago 24. 


Aluminum Bench 


Made of hard alloy aluminum 12 inches 
wide, 18 inches long, and 15 inches high, 
No. 2 bench is designed for use in wet or 
slippery places. Weighs 54 pounds. The 
top sheet, or platform, has an embossed 
cover to prevent slipping. "Wooden shoes 
can be supplied if necessary. The Alumi- 
num Ladder Co., 112 Carbis St., Worth- 
ington, Pa. 


Gearshift Drive 


Selective 4-speed gearshift drive is designed 
to power machine tools and other equip- 
ment requiring motor capacities of 1 horse- 
power or less. Unit is rated at 4 and 4 
horsepower at 1200 r.p.m. and 1 horse 
power at 1800 r.p.m.; weighs 85 pounds; 
has an over-all length of 80 inches, includ- 
ing the shaft extension; over-all width, in- 
cluding terminal box and shifting lever, of 
12 inches; and height of 9 inches. Iden- 
tified as Type R, the drive is claimed to 
operate continually, with ample overload 
capacity. Semi-enclosed, drip-proof ball 
bearing motor of either 2 or 3 phase, 50 
or 60 cycle, 220, 440, or 550 volts is fur- 
nished as a standard integral part of the 























































ve 










Overs 5 
f the in 
ade sug. 
T length 
have no 
Cated at 
nit; it js 
material: 
‘Cause of 
Electric 


td rub. 
» Sprays 
form 4 
rm dis. 
of the 
‘apacity 





deter- 


N, as 
given 
ad or 
hard 
aying 
Chi- 


ches 
igh, 
t or 
The 
ssed 
noes 
:mi- 
rth- 


\ip- 


VOLUME 103, NUMBER 3 - MARCH, 1945 





10,000 GALS. OF — 
GASOLINE FLASHES 
INTO ROARING FIRE 
und WaterFOG 

PUTS OUT THE FIRE 


A derailed tank car . . . pulling 
down the high-tension wires of 
the electrified system . . . started 
a rip-roaring fire on one of the 
country’s heaviest-traveled rail 
routs. 





_So furious was the blaze that 
the heavy steel towers were twisted partially from 
their bases and many feet of rail were warped by the 
intense heat. Yet a skillful attack by New Haven’s 
fire department, under direction of Chief Paul P. Heinz 
plus the use of Rockwood WaterFOG nozzles, had the 
fire checked in 15 minutes . . . confined to a small area 
in 25 minutes . . . and out in 40. 


WaterFOG is used extensively by the New Haven fire 
department for oil, electrical and other types of fires. 
Adequate WaterFOG equipment and thorough train- 
ing by Chief Heinz in the use of this modern method of 
fire fighting made possible quick extinguishment of 
this fire. 


Rockwood WaterFOG is used by hundreds of fire de- 
partments and industrial firms to guard against fires. 
Rockwood-engineered applications, ranging from 
transformers to engine test cells, from paint shops to 
Hortonspheres, are approved by Underwriters’ Lab- 
oratories and Associated Factory Mutuals. Write 
for Bulletin 123. Colored movies (16 mm.) showing 
tests of Rockwood WaterFOG are available to busi- 
Ness executives. 


ROCKWOOD SPRINKLER COMPANY 


86 Harlow Street, Worcester 5, Mass. 


Specialists in Fire Protection Engineering, Equipment 
and Installation since 1907 


QWattr Frigincered by Fockwood Cools, Contiives. Smithers Oil Fires 5. 































Fire under control of WaterFOG 15 minutes later 








Fire out in 40 minutes 
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PORTABLE POWER PROBLEMS 


THIS MONTH—UNITED AIR LINES’ RADIO SIGNAL TEST 


¥ 
‘ 


iene 


DIRECTIONAL INTENSITY of radio signals from all United Air Lines transmitter stations is 
measured at intervals with portable Field Strength Test Meters, powered by Burgess Indus- 
trial Batteries. Control of exact radiation from transmitters maintains perfect communi- 
cation between ground and flight crews, assuring accuracy in guiding planes into airports. 


ERTS 


TEST METER records full volt intensity of radio signals, showing how far and in what direc- 
tion radiation extends from a specific antennae or station. Burgess Industrial Batteries are 
the standard of quality for commercial uses—they meet every requirement in the operation 
of test and control instruments. Production of industrial batteries is severely limited today 
by war needs, and the types you require may not be immediately available. 
Burgess Battery Company, Freeport, Illinois. 


BURGESS 
BATTERIES 


KEEP YOUR RED CROSS AT HiS SIDE! 





unit. Type R is reversible in all speeds 
with the use of a reversing drum contro} 
The Lima Electric Motor Co., 601 Fing 
lay Road, Lima, Ohio. 


Head Protector 


Molded fiber head protector, known a 
“Beanie” cap, is claimed to guard against 
injuries. Cap employs a soft, flexible band 
that fits heads of any shape comfortably, 
and lining and hammock are arranged to 
cushion a blow. Lightweight—approxe 
mately 6 ounces—protector may be wom 
where protection of the skull and scalp 
necessary. Portable Products Corp., 420 
Blvd. of the Allies, Pittsburgh 19. 


Public Address System 


Powerful, all-purpose amplifying public 
address system is said to deliver a full 60 
watts of undistorted output. Used for im 
dustrial paging, as well as for plant music, 
amplifier has four individually controlled 
microphone channels, two individually 


controlled phono channels, universal out- 
put for matching any arrangement of 
speakers, individual controls for high and 
low frequencies, and optional phono top. 
Available separately or with any combina- 
tion of speakers and microphones, depend- 
ing upon individual requirements. Allied 
Radio Corp., 833 West Jackson Blvd., 
Chicago 7. 


Protective Apron 


Arm and body protection for workers i 
oil or acids is claimed for apron made of 
strong closely woven fabric coated on both 
sides with acslicne or Polyvinol Butyral. 
Manufactured to government specifica 
tions for impermeability to liquid mustard, 
toxicity and sensitivity, flexibility, aging, 
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y\7WO GOOD ASSIGNMENTS 





a) FOR TODAY / 


/- KEEP SPRAYIT 
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Z-KEEP BUYING 
WAR BONDS 
KEEP 7HOSE YOU BUY 

“R 











ee ee ee ee ee ce ee eee ee 
he dln i et gna , ae ae | 





Sux Electric Sprayit —— is ever mindful of its War Production 


obligation is best exemplified by the recent addition of a Star in our 
Army-Navy “E”. .. When the final implements of War are pulled off our 
Assembly Lines and Uncle Sam says “As You Were”— production will resume 
on Sprayit Paint Spraying Equipment, Air Compressors, Spray Guns, Pumps, 
Air Pooks, Insecticide Sprayers, Sanders and Allied Finishing Equipment... 
At the same time Elsco will introduce a new high quality line of Electric Mo- 
tors, Generators, Valves, Pumps, Hydraulic Cylinders and Controls for Air- 
craft, Automotive and other Industrial Application ... Throughout the War 
and into the Peace, every energy will be exerted to constant improvement. 
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a. 


RLASTING FASTENINGS 
oa | 
ty, STO2e# 


A S/S 


BECAUSE of these large and varied 


stocks, Harper is known as “Headquar- 
ters for Everlasting Fastenings” ... 
“Your Logical Source” of non-ferrous 
and stainless bolt and nut products. 


At Harpers the buyer finds three 
unique and distinct advantages. First, 
large stocks of all types of fastenings 
such as bolts, nuts, screws, washers, 
rivets and specials; second, fastenings 
in all the commercial non-ferrous and 
stainless alloys except aluminum, e.g. 
brass, copper, naval bronze, silicon 
bronze, Monel and stainless steel; third, 
large stocks of metals in bars, rods, 
wire, strip and other basic forms from 
which special fastenings can be quickly 
made according to specifications. 

1945 CATALOG AVAILABLE. New in 
usefulness to the metal industries. 104 
pages, 8!/2" x 11", 4 colors. 


THE H. M. HARPER COMPANY 
2651 Fletcher Street, Chicago 18, Illinois 


‘BRANCH OFFICES: New York City - Philadelphia 
‘Vr Angeles , Milwaukee « Cincinnati . Houstoa 


Represeviatives in Principal Cities 





BRASS ¢ BROWZES e\COPPERYS mMONEL © STAINLESS 
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color, odor, and is said to have resistan: 
to low temperature, flammability, as wel 
as to abrasion and reagents. Aprons weig! 
2 pounds each, and come in varying siz 
Dunn Products, 329 S. Wood St., Chi 
cago 12, 


Bandsaw 


Skip tooth bandsaw is designed for fas, 
easy cutting of magnesium, aluminun, 
soft brass, and other non-ferrous mets 
as well as for the cutting of plastic, comp 
sition, fiber, and wood. The saw is said to 
provide chip clearance and to be shaped tp 


eliminate loading and clogging of the 
teeth. It is of hard edge, flexible back cor 
struction, fits standard bandsaw machines, 
and can be used until completely woo 
out, requiring no resharpening. 
Barnes Co., Inc., 1297 Terminal Ave, 
Detroit 14. 


A. C. Generators 


Line of small a.c. generators, of the © 
volving field type, is built in ratings from 
6.25 kva., 1800 and 1200 r.p.m. to 18 
kva., 1800 r.p.m.; single- and 3-pha% 
standard and close regulation; 120, 120 
208, 240, and 600 volts. Generators can be 
supplied as two-bearing units for belted « 
coupled duty, or single-bearing for clos 
coupling to driving engine. Drip-pi 
generator and exciter construction is stant 
ard. Construction and operating featu® 
include (1) rugged construction, built ® 
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YS x = ‘ Br ae ? 
Plymouth-lubricated fiber being blended and prepared for ropemaking. 


FORMULA FOR SHIPS THAT PLAY SNAP-THE-WHIP 


David Dietz, Science Editor of Scripps -Howard, 
explains how engineers blend strength and safety 
into modern-day rope. 


Far out on the heaving Atlantic 
a disabled merchantman surges 
at the end of a vibrating tow- 
rope. Five million dollars’ worth 





of ship and cargo, and the lives 
of her crew, hang in the balance. 

Day after day—on the sea, on farms, in in- 
dustry — Plymouth Rope safeguards life and 
property—thanks to the skill of engineers who 
blend tiny fibers into rope of amazing strength. 

From Plymouth’s vast warehouse of care- 
fully graded fiber, experts select bales with the 
proper characteristics and determine the pro- 
portions in which they’re to be blended. This 
is the first step taken at Plymouth — world’s 
largest ropemaker—to make strong, durable 


rope. Then, on a series of machines, these va- 
rious fibers are combed and re-combed, until 
they are thoroughly mixed. 

Plymouth Rope, from pot warps to hawsers, 
from transmission lines to lariats, is all blended 
with this same skill and care, for the specific 
job it is going to do. Thus, Plymouth engineers 
use their knowledge of rope construction, plus 
research, to improve on the ancient art of 

,ropemaking. | 
Plymouth Cordage Company, Plymouth, Massachusetts, District Offices: 


New York, Chicago, Houston, San Francisco. Warehouse Stocks: New 
York, Boston, Philadelphia, Baltimore, Houston, Chicago, San Francisco. 


PLYMOUTH 


CORDAGE 
PRODUCTS 


ROPE + TYING TWINE - BINDER TWINE 


ROPE YOU CAN TRUST 

































withstand heavy-duty service on statio 

or portable power units; (2) enclosed cart. 
por thy ball bearings with sealed lubri- 
cation for trouble-free operation; (3) high- 
torque dampers to keep parallel-operated 
generators running smoothly; (4) slip-on 
louvered cover that permits easy access to 
exciter brushes for inspection. Electric 
Machinery Mfg. Co., Minneapolis 13, 





Lightweight Blower 


Blower, known as Model No. 23, for heat 
dispersion, is claimed to operate under 
all conditions of climate and temperature. 
The one-piece housing of lightweight, high- 
impact phenolic plastic has aluminum 
motor plate, is 44 inches from top to bot- 


for more 
efficient building facilities 


Lack of material, labor and time has forced many | 
concerns to make obsolete or inadequate buildings 
suffice for the duration. Under peacetime conditions 
these may prove an expensive burden. So plan now to 
modernize your plant layout with Blaw-Knox Steel 
Buildings. There’s a size and design for practically 
every industrial need—from a small pump house to 
terminal warehouses of 200,000 square feet or more. 











Blaw-Knox engineers are ready to interpret your 
requirements and furnish in advance plans, specifica- tom, weighs 34 ounces, and delivers 50 
tions and prices. Catalog No. 1791 illustrates and cf.m. dt 8000 r.p.m. Unit is available 


describes many installations... write for it today. with shaft bores of either 0.1895 or 3 inch. 
The wheels are turbo-type cadmium plated 


SORE I SLEDS 2 steel, with either clockwise or counter- 
clockwise rotation. L. R. Mfg. Co., Div. 
of The Ripley Co., Torrington, Conn. 


Machine Tool Safety Device 


Safety device is reported to eliminate the 
need for goggles and face shields in machine 
tool operations. Known as the Magnetic 
Grip-Shield, it consists of thick transparent 
sheets of plastic anchored into a horseshoe 
permanent magnet. Made in various sizes, 
it may be quickly positioned without tools. 





BLAW-KNOX DIVISION OF BLAW-KNOX CO. The magnet in the base of the shield holds 
2031 Farmers Bank Building, Pittsburgh, Pa. it in position, and with a slight twist, may 

be moved to suit operating conditions. 

NEW YORK e¢ CHICAGO e PHILADELPHIA ¢ BIRMINGHAM e¢ WASHINGTON Shield is said to deflect flying chips, nai 


dust, sparks, oil, liquids, and to protect 
machine operators without obstructing 


vision. Used on machinery such as lathes, 
. grinders, drill press, milling machines, 
buffing and sanding machines, or for wood 


working machines such as bandsaw, joiner, 
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Larne filing embodies a distinctive filing technique, and is employed 
to true-up a shaft, spindle, dowel pin, gear, hub or roll—to make it 
fit or rotate properly—to remove tool marks—in general, to produce 
a better finish on rounded surfaces. Often a lathe-turned part is 
purposely left a few thousandths of an inch “oversize” to permit a 
lathe-filing finish. 
Lathe File vs. Mill File. Because of the 45° angle of its teeth, the 
Nicholson Long Angle Lathe File overcomes filling up and conse- 
quently scratching the surface of the work—a tendency common in 
the shorter-angle Mill Bastard when used as a “lathe” file. The chips 
slide down the gullets and are forced out at the edge by the motion of 
the work against the file. This not only makes the file self-clearing, 
but provides much cleaner shearing, eliminates drag or tear, prevents 
“chatter,” and assures much faster cutting. 
Much more can be said about this highly useful Nicholson special- 
purpose file—on proper use, and range of surface speeds for various 
metals and alloys. Full information is available in printed material 
we have on the subject—and which we will gladly mail, on request, 
to interested production and purchasing heads. a 
Also, one edge of 


Consult your miil-supply house as to sizes, prices and deliveries. ‘ee Ble to eate” 
(uncut) to protect 


NICHOLSON FILE CO. * 27 ACORN STREET, PROVIDENCE 1, RHODE ISLAND —*oulders of work 
(In Canada, Port Hope, Ont.) lathe. a ta 
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Excessive heat, corrosion and 
vibration require an exhaust 
unit that is durable. Gas en- 
gines, especially, demand a 
Rex-Flex lined exhaust unit to 
best withstand these destructive 
forces. 


A Rex-Flex stainless-steel unit 
was used in the above installa- 
tion, sinceordinary steelis more 
readily affected by corrosive ac- 
tion—caused by acidulated con- 
densation during shut-down 
periods. Through the use of a 
lined Rex-Flex exhaust unit, a 
smooth bore flow was obtained 


Flexible Metal Hose for Every Industrial Use ° 


EXCESSIVE 
CORROSION 


VIBRATION 


REX-FLEX Stainless 


f= 










































—undesirable back pressures 
were avoided and longer unit 
life was assured. Flexibility was 
increased also, due to the Rex- 
Flex method of attaching the 
liner, which allows complete 
freedom of axial and radial 
motion within specified limits. 


No matter what your exhaust 
connector needs are—now or in 
the future— you can increase op- 
erating life and efficiency with 
Rex-Flex Stainless-Steel lined 
exhaust units. Send your instal- 
lation requirements to our En- 
gineering Department—now. 








OSE Conponation 


MAYWOOD, ILLINOIS 





Plants: Maywood and Elgin, Ill. 
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planer, jigsaw, and other types where 
tection is needed. Also comes in hood 
type for lengthy operations. Dilley Many. 
facturing Co., 10108 Euclid Ave., Cleve. 
land 6. 


Abrasive Coating 


Treatment in the manufacture of coated 
abrasives used in metal sanding operations 
is announced, called Durabond, which is 
said to harden the adhesive that holds the 
abrasive grains in place and to make ad- 
hesive more resistant to heat and less sensi- 
tive to humidity. It is being applied on 
maker’s abrasive products such as sanding 
belts, fiber-combination disks, and many 
types of cloth abrasive materials. Accord- 
ing to maker, the operating life of these 
products is increased 20 percent thereby. 
Behr-Manning Corp., Division of Norton 
Co., Troy, N. Y. 


Glove for Wire Strappers 


Protective glove for wire strappers is of 
grain leather, with extra palm patch of 
chrome tanned cowhide. Fingers and 
thumbs are left open at the tips to im 





crease flexibility and permit ease in pick: 
ing up tape or wire, as well as small tools. 
Another feature is the open back for cool- 
ness. Made in sizes for men and women. 
Industrial Gloves Co., Danville, Il. 


Indirect Lighting 


“Cadet” is a luminous indirect type light 
ing, suspended 24 to 30 inches beneath 
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U. S. GAUGES STANDARD ON OVER 


Look around your plant—check for yourself the number 
of pieces of equipment on which you'll find U.S. Gauges 
as standard. 


The men who designed and built that equipment had 
pride in their product...they combed the gauge field— 





ASK YOUR SUPPLY HOUSE they weighed carefully the plus qualities of each make—they 
ENT There's litle reason to accept, other makes— finally decided on U. S. Gauges for dependability and accuracy. 
your mill supply house—specify U.S. Gauges A®&) 


on your next order. 





Next time you need pressure or vacuum gauges take 
advantage of the considered judgment of the original equip- 
ment manufacturer—replace with U. S. Gauges—the choice 
of the experts more than 6 out of 10 times. 





UNITED STATES GAUGE COMPANY, SELLERSVILLE, PA. 


SE UNITED STATES. GAUGE 


Menvfaocturers of Pressure, Tempercture, Flow, Electricel ond Level Measuring Instruments 
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60% OF ORIGINAL EQUIPMENT 
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Charged with PLUS-FIFTY DUGAS Dry Chemical 























This is fast-acting protection that 
is YOUR safeguard against 
fire loss when you own a 
DUGAS EXTINGUISHER, 


READY FOR ACTION... Dugas units are mobile, easy to 
handle and simple to operate. They never freeze up in winter; 
never require periodic recharge . . . yet can be quickly recharged 
on the spot. 


SAFE... the dry chemical rolls up a heat-shielding screen for 
the operator and at the same time chokes the fire... it is non- 
toxic, non-corrosive, non-abrasive, and is not an electrical 
conductor. 


FOR EXTRA-HAZARDOUS FIRES...in flammable liquids, 
solids and gases, and in electrical 













equipment. 





Approved by Under- 
writers’ Laboratories, 
Factory Mutual Lab- 
oratories, and Govern- 
mental Agencies. 





aAnsuULt ton, 


DUGAS 15-T 
HAND EXTINGUISHER 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 


_ DUGAS 150 WHEELED 
EXTINGUISHER 


DUGAS DIVISION 
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the ceiling in individual or end-to-en4 
lighting arrangements Translucent whit 
deflectors deliver in the ratio of 90 petcen, 
upward and 10 — downward, Fix, 
ture surfaces are less than 1 candle. 

per square inch, having correlated brighy. 
nesses throughout an_ installation, an 
blending in with the lighted ceiling. My. 





mination on the vertical simulates that of 
the horizontal, making it effective on in. 
‘clined as well as on flat planes, with absence 
“of direct glare, and almost total -absence 
of reflected glare. Fixture is made in 48., 
60-, and 96-in. lengths, for 40-watt, 100. 
watt, and 40-watt F. lamps, respectively, 
The Edwin F. Guth Co., 2621 Washing. 
ton Ave., St. Louis 3, Mo. 


Oil and Coolant Strainer 


The Metex strainer is used on machine 
tools for straining cutting oils and coolants, 
and for other installations using flood oil- 
ing. No strainer housing is required— 
strainer is installed in the tank and the oil 
or coolant is piped direct from strainer to 
pump. The units are a combination of 
wire and cotton, inter-knitted into a mesh, 
making a strong, non-collapsible strainer 





unit. Claimed to have a large strainage 
area, increased capacity to hold dirt, gut, 
and chips can be provided in the lage: 
units = we there is sufficient space for 
installation. Strainers are replaceable, slip- 
ping in and out easily, and are available m 
varying models rated from 2 to 60 g.p.m., 
and for use with all commercial grades of 
lubricating oi] and coolants. Geo. Butler 
Co., 1044 West Washington Blvd. 


Chicago. 
Junction Boxes 


Cast iron junction boxes, constructed of 
close-grained gray machinable iron castings 
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For New Floors or Resurfacing... choose the floor that | 


IMPROVES WITH TRAFFIC 


Here’s a paradox in flooring... 

A floor that actually improves with in- 
creased traffic. 

How is that possible? 

It’s due to the resilient, shock absorb- 
ing qualities of Flintkote Mastic Floors 
that actually cause the surface to respond 
favorably to the kneading action of heavy 
truck traffic. 

And...either by hand-trowel or by 
power-float ... it’s easy to apply. 


OVER OLD CONCRETE FLOORS 
Flintkote Mastic is economical for com- 





INDUSTRIAL 
PRODUCTS! 
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plete resurfacing and can be installed 
quickly with a minimum of production 
tie-ups. 


ON STEEL FLOORS -+++=+ 
you get double duty from your mastic 
carpet. 

Flintkote Mastic protects steel flooring 
from corrosion gnd wear. 

It is a quiet, non-skid surface that cuts 
traffic noise to a minimum, and elimi- 
nates the hazard of slippery steel floors. 


RESURFACING WOOD FLOORS 
with Flintkote Mastic gives you a long 
wearing, protective surface that carries 
traffic quietly and efficiently. 
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It is dustless, and will not splinter. 


Be sure your wood floor is structurally 
sound...then protect your property by 
laying a tough, permanent, protective 
Flintkote Mastic Floor. 


* * * 


But remember... whether for new floor- 
ing or for resurfacing...a mastic floor 
gives you these important advantages: 


Long life under heavy traffic 
Minimum of traffic noise 

Resilient, dustless, comfortable 
Easily and economically installed 
Will not ignite or sustain combustion 


Write us for complete information. 
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CHAMPION 


OF PRODUCTION 









































If you’re the production champion of your 
industry, or aspire to be, you know what 
good lighting, and good lamps, mean to 
quality, quantity, safety and true economy 
of production. 


CHAMPION Fiuorescent and Inean- 
descent Lamps are designed, manufactured 
and tested to be worthy of the respon- 
sibility for dependable, low cost industrial 
lighting. 

CHAMPION lighting engineers are at 
your service, without charge, to provide 
competent and unbiased assistance on your 
industrial lighting problems. 


CHAMPION industrial distributors com- 
_bine with Champion’s specialized indus- 
trial production set-up to supply your lamp 
needs with the utmost efficiency at lowest 
cost lighting effectiveness and lamp per- 
formance taken into account. 


235 Look for the Diamond mark on 
xia 8 Fluorescent and Incandescent 
=V- lamps. It’s the mark of an indus- 
ro4 trial production CHAMPION. 
vTo 








CHAMPION LAMP WORKS 


y Vassachusi Tr 


fom me ee 


Lynn. 


are announced. Said to be water and mojs. 
tureproof. Drilling and tapping are done 
to individual specifications; bosses are sup. 
plied as required. Boxes with flanged or 
unflanged recessed covers for flush or sur- 
face mounting or light wall construction, 
sidewalk boxes, overlapping hinged-cover 
boxes, and heavy-duty junction or pulli 
boxes are included. O. Z. Electrical Mfg. 
Co., Brooklyn, N. Y. 


Aluminum Mallets and 
Hammer Faces 


Empire mallets and Basa replaceable face 
hammers, with aluminum heads and faces, 
provide a single mallet or hammer for 
work where a soft-faced striking tool is 
required. Spark-proof and easily machined 
for refacing, aluminum is not brittle and 
does not chip, withstands impacts, absorbs 





' 
i= 


shocks, minimizes operator fatigue, and 
absorbs metal chips. When wom, heads 
or faces are cut, turned, or ground. The 
split jaw design of the hammer head is 
said to assist quick replacement of faces. 
The aluminum faces are interchangeable 
with plastic, rawhide, copper, and babbitt 
faces. Greene, Tweed & Co., Palmetto 
Bldg., New York. 


Fluorescent Lamp Starter 


“Tri-Umph Glow” switch starters have 
two outside terminals, connected to each 
side of the lamp. When current is applied 
there is practically no voltage drop across 
the lamp. An ionization occurs in the low 
pressure neon or argon atmosphere tube, 
according to type of lamp. Contacts im 
the tube are normally open, and are closed 
through the glow inthanp which heats 
the bimetal U element and starts preheat: 
ing of the cathodes. Glow discharge in the 
starter is eliminated when the contacts are 








[SION OF CONSOLIDATED Et 
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closed and the bimetal cools and returns to 
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IS LIKE A CERTAIN VETERAN 
EMPLOYEE YOU KNOW 


OMEWHERE in your plant there is a certain 
y 





























fellow you hired years ago. He’s the kind 
of guy you seldom hear about because he 
does his job day in, day out, year in, year 
out. He doesn’t talk much. Never gets hauled 
“on the carpet.”’ In fact, as you hand him 
the gold watch for service you hardly realize 
25 years have rolled around since the day he 
applied for the job. A Lo-Hed Electric Hoist 
is that kind of hoist. You put it to work. It 
does its job year in and year out. It’s seldom 
in trouble or out “‘sick.”” Years pass before 
you realize your Lo-Hed is a plant “‘vet- 
eran.” When you hire an employee, you’re 
mighty glad when he turns out to be one 
you'll want for keeps. That’s the way itis with 
a Lo-Hed. Ask anyone who uses a Lo-Hed. 


LO-HED ZV HOIST 


There’s a Balanced Lo-Hed Electric Hoist up to 


12 tons capacity for every purpose, adaptable 
for operation on any monorail system. 


OTHER 4 PRODUCTS: 4-TAYLOR AND PERFECT SPREAD 
STOKERS, MARINE DECK AUXILIARIES, HELE-SHAW FLUID 
POWER, DIAMOND FACE GRINDERS 








Copyright, 1945, American Engineering Company 
AMERICAN ENGINEERING COMPANY 
2426 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 


SEE YOUR CLASSIFIED PHONE DIRECTORY UNDER “A LO-HED HOISTS” FOR YOUR NEAREST REPRESENTATIVE 
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STANDARD 


\NY PUSH-BAR CONVEYORS 
ge ) 
2 


ONVEYORS do more than carry in a 

horizontal plane. Standard Push-bar 
Conveyors carry and move packages and 
containers up a slope or incline at 30, 
45, or 60 degree angles; vertical lift con- 
veyors carry commodities straight up 
and down to the height of several floors. 
These conveyors that lift and lower can 
be used individually or combined with a 
conveyor system to provide uninterrupt- 
ed flow of commodities between floors. 


Push-bar conveyors and vertical 
lift conveyors are part of Standard Con- 
veyor’s wide variety of equipment to cut 
handling and production costs — power 
and gravity conveyors in belt, roller, 
chain, and slat types; spiral chutes, tier- 
ing machines, portable pilers, pneumatic 
tube systems. 


Standard Conveyor has been head- 
quarters for conveyors for more than 40 
years; we are qualified by long experience 
to recommend and build efficient equip- 
ment for any given installation. Write for 
catalog. FM-35', “Conveyors by Standard” 
— a profusely illustrated reference book 
that will prove very useful to you. 


204 













































































Pneumatic 
Tube Systems 
_ it 
f 
iH 
d 
Tiering and Portable 
Lifting Machines Pilers 








CONVEYORS 


STANDARD CONVEYOR CO. 
General Offices: North St. Paul 9, Minn. 


Sales ond Service in Principal Cities 
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its normal position, generating, with assist. 
ance of the ballast, its own voltage or jp. 
ductive kick to start the fluorescent lamp 
When lamp is started, the voltage drop 





across it is sufficient to prevent further 
starter glow. Condenser is enclosed to pre- 
vent radio interference. Burkaw Electric 
Co., 105 East 29 St., New York 16. 


Lubricant 


Gibraltar Oil Concentrate, when added to 
or blended with any good grade of oil in 
the correct proportion, is claimed to pre- 
vent formation of hard carbon on valves 
and rings. It will not settle out or segre- 
gate, cannot be extracted by any filter, cuts 
feed of oil on air compressors, and reduces 
oil consumption in combustion engines 
according to the manufacturer. The Hood 
Refining Co., 171 North Hamilton Ave., 
Greensburg, Pa. 


Dual-Purpose Terminator 
and Sealing Fitting 


Designed for use either as a terminator 
and sealing fitting, or as a pulling or splic- 
ing chamber, type J terminator is claimed 
to permit sealing and terminating conduits 
and cables outside of chambers without 
disturbing electrical installations. When 
installed with cabinets, the conduit work 
is terminated at the proper height below 





the box. The device is dismantled and 
assembled on the end of the conduit, then 
tied into the box with a chase nipple that 
is furnished with the fitting. The over- 
sized sleeve is large enough to provide 
ample room for pulling in, belling, splic- 
ing, and other processes. Terminator 1s 
made in sizes to accommodate conduit 
from 1 to 4 inches. O. Z. Electrical Mfg. 
Co., Brooklyn, N. Y. 
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That white-hot slab is Steel — the 
material that is unequaled for its 
range of product and production pos- 
sbilities—all of which you get in the 
Republic Flat Rolled Line. 


These products are made in a wide 
vatiety of analyses, from plain carbon 
to stainless steel. They may be pro- 
duced for one or more specific re- 
quirements—for rust-resistance, deep 
drawing, electrical or enameling 
qualities or other special properties. 


They range from 90-inch wide sheets 
lo narrow strip, according to your 
needs. They may be coiled or remain 
fat, whichever suits your production 
setup best. They are available in all 
commercial finishes. That’s why you 
ate sure to find the flat rolled prod- 
uct you want in the Republic Line. 
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When you specify a Republic Flat 
Rolled Product you get xniform 
quality that is controlled by one 
organization, even to the processing 
of the ore. You get the benefit of 
the vast research, engineering and 
production facilities of a leading 
steel producer. 


So, before you decide on the mate- 
rial you want to use, consider all 
the product and production advan- 
tages of the Republic Flat Rolled Line. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Bidg., New York 17, N. Y. 
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Trade Names to Remember 


TONCAN IRON 
{resists rust and corrosion} 
ENDURO STAINLESS STEEL 
{corrosion- and heat-resisting} 
ALDECOR — COR-TEN 
REPUBLIC DOUBLE STRENGTH 
{weight-saving, high strength steels} 
TONCAN ENAMELING IRON 
leasy to fabricate and enamel} 
ELECTRO PAINTLOK 
ELECTRO ZINCBOND 
ELECTRO NEVAPEEL 
{take paint readily—bold it} 
TAYLOR ROOFING TERNES 
{proved by 134 years’ use} 
REPUBLIC SILICON STEEL 
thigh-performance electrical steel} 
EX-L-ITE TIN PLATE 
{uniform high quality} 
~~ 


>“ 





vy IF THESE 
OR SIMILAR 
LIQUIDS ARE 
HANDLED IN 
YOUR PLANT 


Molasses 
Oils 
Paints 
Rosin 


Acids 
Alcohols 
Asphalt 
Beer 
Butane 
Dyes 
Fuel Oil 
Gasoline 
Glue 
Mash 
Mayonnaise 


Soaps 
Soups 
Syrups 
Tallow 
Tar 
Tomatoes 
Yeast 
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ROTAR) 
PUMPS 


SELF-ADJUSTING 
FOR WEAR 


When the “buckets” (swinging 
vanes) finally wear out, a 20- 
minute replacement job re- 
stores the pump to normal 
capacity. Twenty years of 
service is not unusual. 


Write for Bulletin No. 306— 
Facts About Rotary Pumps 


BLACKMER PUMP 
COMPANY 


2100 Century Avenue Grand Rapids 9, Mich. 


POWER PUMDS 
HAND DUMPS 


EZY-KLEEN 
STRAINERS 


YOU WANT TO KNO 


more about the items mentioned on this page 








Letters to the addresses given will bring information ~ 


e SUGGESTED UNEMPLOYMENT 
TAX PLAN calls for application of basic 
tax on employers at a fixed percent of pay- 
roll dollars when number of employees is 
at normal level, but allows employer a 
tax deduction for any period in which 
number of employees is increased. Per- 
centage of increase in number of employees 
would be applied to total payroll dollars 
to measure amount of tax deduction. 
W. P. Jeffrey 50 Broadway, New York. 


e ROLLER APPLICATOR for stencil- 
ing uses either transparent or opaque inks. 
Floquil Products, Inc., 1993 Broadway, 
New York 23.. 


e X-RAY PICTURES may be timed to 
one-millionth of a second in a unit de- 
signed by Westinghouse Electric & Mfg. 
Co., Pittsburgh. Now used for ballistic 
studies at Frankford Arsenal, the machine 
is expected to have many non-military uses 
such as studies of rapid chemical reactions, 
flow of materials inside pipes, and move- 
ment of enclosed mechanical parts. 


@¢ WOOD PRESERVATION by dipping 
in a special mixture of preservative oils 
and resins, sold as “Lignophol,” is claimed 
highly effective for water repellency and 
dimensional stability. Bulletin obtainable 
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from maker, L. Sonneborn Sons, Inc., §§ 
Lexington Ave., New York 16. 


e SYNTHETIC RUBBER LATEX §& 
announced by United States Rubber Co, 
Naugatuck, Conn. Possible uses listed ins 
clude: As an adhesive between paper 
fabrics and leather; backing of pile fy ics. 
for upholstery and carpets; binding of 
vegetable fibers and animal hair, 


@e MERCURY VAPOR concentrations it 

atmosphere are disclosed by new electroni¢! 
detector announced by General Electrig) 
Company, Schenectady. Indicated uses) 
are in mining, and in glass, chemicals 
smelting, and electrical apparatus manu 

facturing where vapor is kept below toxi¢) 
limit (1.2 parts in 100 million). 


e PLASTIC ARTIFICIAL EYES now 
being offered as substitute for glass. Better) 
appearance and greater safety are among) 
advantages claimed. Makers include Amen- 
can Optical Co., Southbridge, Mass., and} 
Mager & Gougleman Inc., 30 North Michi- 7 
gan Ave., Chicago. 


e CERAMIC MATERIAL with selective | 
range of dielectric constants, developed by 
Mycalex Corp., Clifton, N. J., for use im 
capacitors. Advantages claimed include| 


PALLETIZING OF CARDBOARD BOXES without use of straps or crating cam | 
be accomplished now by using an adhesive to fasten boxes to each other 
and to a pallet. Developed in collaboration with Army Quartermaster Corps, ” 
the glue is quick-setting, has high shear strength, but low tensile strength. 
It is applied by brush as indicated in sketch. National Adhesives Division 
of National Starch Products, Inc., 270 Madison Ave., New York 16. : 


FACTORY MANAGEMENT and MAINTENANCE) 





SOLNUS OILS © . e eliminate hard carbon 


» + « compressor valves last 3 years instead of 1 month 


Every overhaul today delays production 
tomorrow .. . and when it is an important 
piece of equipment such as an air com- 
pressor, reducing shutdowns is a “must.” 


Hard carbon formed, valves cracked and new 
ones had to be installed at least once a 
month on a single-stage, 40 pound com- 
pressor in a New Jersey plant. The compres- 
sor was “taken down” for cleaning every 
four months. Then the maintenance men 
took the advice of a Sun Oil Engineer — a 
switch was made to Solnus Medium Oil. 


Now, valves last for three years instead of 
cracking and being discarded in one month. 


Once a year the compressor is checked and 
cleaned. There is no hard carbon and valves 
are practically clean. 


Reduce shutdowns in your plant by eliminat- 
ing the unnecessary overhauls that are often 
caused by faulty lubrication. Solnus Oils, 
with their high lubricating and wear pre- 
venting qualities and Sun Oil Engineering 
service, offer you a combination proved by 
hundreds of industrial plants to be the 
answer to keeping production at its peak. 
Call in your local Sun Engineer today or 
write to . 


SUN Ol, COMPANY « Philadelphia 3, Pa. 
\sponcsts of the Sunece. News Voice of the Air—Lowell Thomas 





i> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 












DESIGNERS who have en- 


countered the problem of adequate fasten- 

ing in soft metals, plastics and wood have 
found the answer in Rosan Locked-in Threaded 
Inserts and Studs. 


Rosaén Fastening Units are locked in the ma- 
terial; they can be easily removed without spe- 
cial tools and without disturbing the parent 
material; they require no oversize replacemenis; 
and they effect enormous savings in oversize 
parts inventory and parts salvaged. 

With these fastening units it is now possible 
to use materials which have hitherto been con- 
sidered impractical on account of the fact that 
a bolt screwed directly into them would pull out 
under tension. Vibration would cause an insert 
or stud to loosen and back out and the torque 
applied to a frozen nut would invariably back 
the stud out with it and necessitate an oversize 
replacement. Rosan Fastening Units have com- 
pletely done away with these conditions. 

HOW THEY WORK 

A locking ring, serrated inside and out, en- 
gages its inner teeth with a serrated collar on 
the Rosan Insert or Stud. The outer teeth of the 
locking ring broach their way into the parent 
material at the surface of a counterbore when 
driven or pressed into place. This makes the 
insert or stud an integral part of the parent ma- 
terial and completely permanent. 


SEND FOR OUR 
FREE CATALOG 


Rosdén Locked-in Inserts and 
Locked-in Studs are the solution 
to innumerable fastening prob- 
lems in all types of industry. 
New applications for these fas- 
tening units are being devel- 
oped by our engineers and by 
our clients regularly. Manufac- 
turers are invited to submit their 
problems. 


Write for free literature on the 
Rosén Locking System. 


A PRODUCT OF 


~ BARDWELL & McALISTER, INC. o/ 


EXCLUSIVE LICENSEE 
| 


selectivity of constants, availability of 
terial in thickness as low as sh-inch, 
moldability. 


® NOISE PROTECTION for for 
foundry workers may be improved 

of a new~applicator for properly inserting: 
ear plugs. Tyer Rubber bo 100 Railroad) 
Ave., Andover, Mass. 


e PLASTIC BLIND RIVETS permit 
one-man operation and blind fastening 
Known as “Des-Rivet,” they are made by 
Victory Manufacturing Co., 1105 Faip 
Oaks Ave., South, Pasadena, Calif. 


ite ; 
oe ae ih. “s 4 


REMOVAL OF OXYGEN in purifying 
other gases such as hydrogen, nit- 
rogen, argon, and neon may be done 
with a purifying device that uses the 
metal palladium as a catalyst at 
room temperature. Two sizes of units 
have capacities respectively of 200 
and 1000 cubic feet per hour. Wide 
range of expected applications in- 
clude manufacture of radio and ra- 
dar tubes, powder metallurgy, and 
heat-treatment of alloys. Purifier 
made by Baker & Company, Inc., 112 
Astor St., Newark 5, N. J. 


e NEW FILMS: Highway to Alaska, 16- 
mm. Kodachrome with sound, 22 minutes. 
Tells the story of the construction done 
by 50 contractors and 7 Army regiments. 
AllisChalmers Mfg. Co., Milwaukee 1. 

Target Japan, and Pacific Firepower, 12 
and 1) minutes, respectively. The first 
is available in 16-mm. or 35-mm., while 
the latter comes in 16-mm. only. Indus- 
trial Incentive Division, Navy Department, 
2118 Massachusetts Ave., N. W., Wash- 
ington 25. ; 

Lessons in Onxy-Acetylene Welding, 
consisting of three sets of movies, slide- 
films, and manuals. Nominal charge. 
Linde Air Products Co., 30 East 42nd St., 
New York. 

New catalog of War Information Films 
for 1945, available from Office of War 
Information, Washington 25. 
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One of the modern Buffalo Bolt machines 
—capacity 4200 pieces per hour. 


7HE LONG 


and the short of it 


Because of the versatility of our modern head. 
ing equipment—and the ease with which these 
machines can be changed over—Buffalo Bolt 
Company is supplying all types and sizes of circle 
“B” fasteners for every sinew of war—from the 


tiniest cap screw to the heaviest battleship bolt. 





COMPANY 


NORTH TONAWANDA, N. Y. 
| 


SALES OFFICES IN PRINCIPAL CITIES | 
































































YOUR OWN 
TYGON GASKETS 
for 


CORROSION -RESISTANT 
PRESSURE-TIGHT SEALS 


Every industrial maintenance 
department should: carry on hand a 
supply of Tygon gasketing stocks. 
Ideal for forming pressure-tight seals 
in connection with handling acids, 
alkalies, fresh or salt water, alcohol, 
oil, grease or gasoline. 


This flexible, chemically inert plas- 
tic resembles rubber in appearance, 
feel and physical properties. Unlike 
rubber it will not get brittle with 
age, will remain flexible, resilient, even 
at low temperatures. Suitable for 
gasketing use at temperatures as high 
as 150° F. 





We can furnish Tygon sheets, tape, 
ribbons, strip or extruded rings from 
which you can easily cut your own 
gaskets. Or in quantities, we can fur- 
nish the complete gasket made to your 
specifications. 


U. S. STONEWARE 


chhion, Chee 


Atnce JSGZ ¢ 











Significant Labor © 
Developments 






ie ee 


BEN JAMIN WERNE, Lecturer in Government Regulg 


tions, New York University, Member of the New York Ba 


Period Surveyed: January 10 to February 10 


TREND INDICATORS 


Injunction Against Child Labor 
Denied 


Tue Supreme Court, in a 5-4 decision, 
refused to enjoin Western Union from 
employing child labor on the ground that 
it was violating the child labor provisions 
of the Wage-Hour law. While the court 
found that the messages sent by the com- 
pany were “goods” within the meaning of 
the Act, it held that the company did not 
“produce” (within the meaning of the 
Act) such goods by handling or working 
on them nor did their transmission by the 
company constitute shipment in interstate 
commerce. A producer, according to the 
Act, is one who handles or works on goods 
for production. This definition recognizes 
a distinction between handling goods for 
transportation and for producing. Because 
an individual handles goods for purposes 
of transfer, it does not follow that he is 
a producer. (Western Union Telegraph 
Company vs. Lenroot, U. S. Sup. Ct.) 


Penalty for Wage-Hour Violation 


Because a manufacturer failed to compen- 
sate his supplier of raw materials a suffi- 
cient price to enable the latter to pay his 
employees the required minimum wage, he 
was fined $3000 and enjoined from ship- 
ping his product in interstate commerce. 
The Wage-Hour Division has previously, 
as in the present case, proceeded against 
purchasers of these “hot goods” in in- 
stances where the price paid was too low 
to enable the supplier to meet the require- 
ments of the Act. 


Penalties for Non-Compliance With 
WMC Regulations 


WPB has announced that certification of 
an employer to it for the purpose of with- 
holding materials as a punitive measure 
for violating manpower regulations may be 
made only as a last resort. This sanction 
is to be imposed only upon a finding by 
the Manpower Commission that the em- 
ployer violated those provisions of the 
manpower regulations relating to employ- 
ment ceilings and priority referrals, and on 
a determination by the WPB that failure 
to comply with manpower regulations pre- 
vents the most effective use of scarce 
materials and facilities. Before a case of 
non-compliance is submitted for certifica- 
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tion, the employer will be given notice by 
registered mail; will have an opportuni 
to present his case at a hearing; and 
have the right to ape It must be proved 
that there are job openings in essential 
civilian plants in the community in whith 
production is behind schedule because of 
inability to fill such openings, and which 
would be suitable for the workers involved 
in the non-compliance. 


Induction Deferred for Defense 
Workers 


In an attempt to alleviate the labor short- 
age for critical war industries, a system 
of classifying critical industries in order of 
essentiality will be used by Selective Service 
as basis for the induction of men into the 
armed service. The employees in critical 
industries will be the last to be called. All 
technical, scientific, and research personnel 
have been deemed critical regardless of 
their employment in a non-critical activity. 


Employee Not Liable for 
False Records 


Although an employee conspires with his 
employer to keep false records of his over- 
time and signs incorrect time records under 
the Wage-Hour law, he is not guilty of 
violating the Act nor is he prevented from 
recovering overtime pay under the Act, 
since the duty of making, keeping, and 
preserving wage hour records is one directly 
imposed on the employer by the Act. 
(Butler vs. Carter, Ga. Sup. Ct.) 


Exemption Under Wage-Hour Law 


A state supreme court held that an em- 
ployee engaged in supervising the unload- 
ing and disposition of outgoing freight 
came within the motor carrier exemption 
of the Wage-Hour Law. The test applied 
is whether or not a substantial portion of 
the employee’s job affects safety. (Levin- 
son vs. Spector Motor Service, Ill. Sup. 
Ct.) . 


Held Under the Act 


Photo-retouchers, since most of their work 
was not original nor creative, and they 
were engaged in non-exempt work for 
more than 20 percent of their time. 
(Stranger vs. Vocafilm Corp., USDC 
S.N. Y.) 

(Continued on page 228) 
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\\ FOR THE MAINTENANCE 
OF WAXED FLOORS 


Qinnell 


REG. U.S.’ PAT. OFF 


WELDED STEEL-WOOL PAD 


For waxed floors that have become dull and dingy - in between 
periodic refinishings -- steel-wooling affords a means of dry cleaning 
and polishing the floors to new brightness in a single operation. 


The Finnell Steel-Wool Pad differs from all others in that it is welded. 
This type ‘of construction assures balanced performance, which not 
only achieves finer work faster but lengthens the life of the pad itself. 

Actual tests show that the Finnell Welded Pad wears 

three to four times longer than ordinary pads. Welded 

construction gets all the wear out of all the material! 


Finnell Pads are self-adjusting, and can be used on 
any fibre brush, with any disc-type machine. Sold in 
limited quantities. Sizes: 5, 7, 11, 13, 15, 18, and 21- 
inch. Grades: No. 0 - Fine, for cleaning, polishing, 
and burnishing. No. 1 -- Average, for cleaning and 
scrubbing. No. 2 -. Coarse, for use on rough floors. 
No. 3 -- Very Coarse, for removing paint and varnish. 


For consultation or literature, phone or write near- 
est Finnell branch or Finnell System, Inc., 2503 
East Street, Elkhart, Indiana. 


FINNELL SYSTEM, ING. \ Ge 
Pioneers and Specialists in PRINCIPAL 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES CITIES 
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m Continental 
Motled Exiiruded Li holut 
RUBBER PRODUCTS 





BRANCHES 
Bottimere, Md. Cleveland, Ohie Greensboro, N.C. Lutz, Fla. Pittsburgh, Pa. 
Boston, Moss. Deollas, Texes Hartford, Conn. Memphis, Tenn. Rochester, N.Y. 
Suffale, M. Y. Deyton, Ohio His, Ind, i whee, Wis. 1. Levis, Me, 
Chicoge, itl. Detroit, Mich. Kenses City, Me. New York, N.Y. Sen Francisco, Cal. 
i Los Angeles, Col. Philedsiphic, Pa. Syracuse, N.Y. 


ONTINENTAL RUBBER WORKS 


ERIE, PENNSYLVANIA, U.S.A. 














LABOR DEVELOPMENTS (Continued) 


WAR LABOR BOARD 


* Exception to General Order No, 3] 


To alleviate the employer's difficulty jg 
obtaining skilled labor, WLB, amend 
General Order No. 31, declared that the 
employer may hire workers above the } 
percent limitation of the order, proyj 
WMC certifies to the board that the em. 
ployer is actually engaged in critical g 
essential war production, that he hy 
complied with all the regulations of te 
commission, and it is difficult for him tp 
hire employees because of the order. The 
employees hired under these condition 
however, must be available because 9 
production cutbacks in their previous em. 
ployment, not engaged in critical or essen. 
tial work, and their wage rates must fai 
within the rate range established by th 
job classification in which they fit, 


* Altering Brackets 


Wage bracket minimums may not 
changed to reflect current rates. They 
must be set to reflect rates in effect April 
1943, unless approved by the board’s Th 
partite Committee on Instructions, 


* Intraplant Inequities 


Office workers were awarded the same 
wage increase as was previously awarded 
to production workers of the same com 
pany. 

A sick leave plan, in effect for salaried 
workers, was denied to certain houtl 
rated production workers included in the 
bargaining unit of salaried office workers, 
on the ground that all other production 
workers in the company were without 
sick leave benefits. (Curtiss-Wright Corpo 
ration, WLB) 

An alleged intra-industry inequity be 
tween journeymen printers’ rates and 
journeymen bookbinders’ rates, caused by 
different applications of the Little Steel 
Formula in granting separate wage in- 
creases to each group, could not be elimi- 
nated on the ground that no remedy ex 
isted under wage stabilization _ policies 
since the bookbinders exhausted their 
Little Steel increase. The differential as 
effected by the increases amounted to $6; 
the reason being that non-journeymen em 
ployees had been included in the book- 
binder’s unit reducing the average unit 
rate to which the 15 percent was applied. 
(Union Printing Employers’ Labor Re 
lations Committee, RWLB-IX) 


* Wage Progression Policy 


As amended and revised the WLB’s policy 
on wage progression plans stands as fol 
lows: (1) Except for the “most exceptional 
circumstances in some particular case,” 00 
approval will be granted for automatic 
length-of-service progression plans; (2) rate 
ranges should be administered by collec: 
tive bargaining between the employer and 
the union, with the former establishing 





* In this and the following classification 
items marked with an asterisk also are com 
sidered to be trend indicators. 
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—_ Muttipress is the answer to an amazing range of | MULTIPRESS is 16 inches wide, 26 inches deep, and 34 


ithout 4 Production needs in one compact, space-saving unit! inches high, weighs only 725 pounds, and has a table. 
For example, it gives you: area of 1014 x 16 inches, which can be increased to 


10% x 32 inches with table extensions. 
—Ram pressures from 300 to 8,000 pounds... and you “2 


can closely limit them anywhere in that range! The ram responds instantly to the slightest movement 


of the control levers—may be lowered rapidly or slowly, 
—Length of ram stroke easily adjustable from \%-inch or stopped anywhere in its downward travel while the 
to six inches! work is positioned beneath it. Pressures can be increased 
gradually or applied in full at once. The 


—Ram speeds up to 200 inches per minute downward, 
auge shows pressures exerted on the 


olicies and 300 inches per minute upward. : , 
their Pe. am in both tons and pounds per square 
tial as § —Fall “feather-touch” control of ram travel and pressure : ia =a 


to $6; at all times—plus many other controls, I ep Multipress fixtures are available for 


n em- . . . . . . 
—A completely self-contained, motor-driven, oil-hydraulic efficient, high-precision straightening. 
Matching benches, table extensions, side 


machine tool! Easily portable. Delivered ready to con- win, hel : f bol ' d 
: . shelves, a variety of bolster plates, an 
nect and operate, after installation of a motor-starter. Straightening Fixtures ce y P , 
special ram action controls are also 


~Built for a wide range of standard accessories that fur- among the standard Multipress accessories. The Denison 
ther broaden the applications of the basic Multipress. Engineering Co., 1154 Dublin Road, Columbus 16, Ohio. 


Write for This Free Booklet on 
MULTIPRESS i x 


Industry’s vg Right Hand 


DENISON 


EQUIPMENT ~ APPLIED 


Mw. i he)| We .e.e 
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Roustabout saves you time 
and money on these and 
| many other jobs 


= 


Big stuff off and on 
trucks, freight cars 
Moving large 
machines 

Handling bales, 
boxes, drums 
Moving big castings, 
motors, railroad and 
marine gear 

Loading air transport 
planes 

Handling tanks, 

pipe, structural steel 


installing heavy 
valves and fittings 


















































Yee always something heavy to be 
moved, loaded, unloaded, stacked —reg- 
ular and emergency jobs. You do such jobs 
quickly, without special ‘crews taken from 
other work, at low cost, with a Roustabout 
Crane. Always ready where and when you 
want it, powerful, versatile—loads to 7/2 tons, 
ball-bearing boom turntable, gears in oil— 
built for years of overwork. 

Write at once for the story of this handy 
fast-action load-handler, which hundreds of 


plants regard as indispensable. 


THE HUGHES-KEENAN COMPANY 


623 Newman Street, Mansfield, Ohio 


By Hughes-Keenan 
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LABOR DEVELOPMENTS (continued) 


the plan for employee advancements ang 
the latter representing the employees jg 
the formation of such plan; (3) joint de 
termination of performance criteria to 
used as measure for progression of the em. 
ployee within the rate range; (4) whe, 
dispute arises, parties involved are ¢. 
titled to bargaining on particular tate 
within the range for which criteria ap 
established and, on frequency, performang 
is to be reviewed; (5) while the applica. 
tion of the standards is not within th 
scope of the union, disputes arising from 
such application should be subject to the 
grievance procedure. 


* Bonus Approved 


Adopting a more liberal’ policy toward 
shift bonuses in both voluntary and dis 
pute cases, a RWLB announced that ap 
proval will be forthcoming for bonuses 
not in excess of 5 cents an hour, irrespec- 
tive of industry or area practice, with the 
exception of cases in which night wok 
compensation has already been included in 
the rate. Furthermore, the board stated 
that the employer must prove that the 
established rate includes might work con 
sideration; that evidence of similar prac. 
tice will be required only in cases involving 
more than a 5-cent-an-hour bonus; and 
that approval of differentials for more than 
10 cents an hour will not be secured 
through this procedure. (RWLB-V) 


* Premium Pay Ordered 


WLB upheld its right in dispute cases to 
order overtime for the sixth day worked 
despite the absence of such practice in 
the plant. Where the employer and union 
agreed upon premium rates for the sixth 
day worked, it was paid despite the absence 
of employment customs calling for such 
pay. (St. Mary’s Manufacturing Co., WLB) 


Night Shift Premiums Granted 


Reversing its previous denial of night shift 
premiums, a RWLB awarded a 5- and 
10-cent differential for the second and third 
shifts, respectively. The reversal was 
based on the Basic Steel case in which the 
policy of granting shift premiums in reason- 
ably doubtful cases was adopted. (Atlas 
Powder Company, RWLB-VII) 


* Shift Differential 


Where day shift employees work into the 
second shift, for which premiums are paid, 
the shift differentials are to be included 
in the “regular rate of pay” for purposes 
of calculating overtime under the Walsh 
Healey and Wage-Hour Acts. (Wage: 
Hour Division) 


* Overtime Pay Ordered 


Despite exemptions from the overtime pro 
visions of the Wage-Hour law, a commet- 
cial telephone company servicing less than 
500 telephone stations was ordered to nt 
overtime for hours worked in excess of 

a week, and a company engaged in cotton 
ginning, compressing, and cotton oil mant- 
facture was directed to pay time and one 
half for hours worked in excess of 8 a day 


| and 48 a week. The regional boards held 











"¢ 





f 


Al 


Pre 
Ad. 
Fix 
Op: 
Ma 
Fin 
Fla 
Clo 


This 
be e: 
18 B 


Thre 


per . 
000: 


Whe 


up t 
Blan 








toward 
id dis 
at ap- 
onuses 


espec- 
th the 
work 
Jed in 
stated 
it the 
: COn- 
prac- 


olvi 

~ 
- than 
cured 


es to 
orked 


inion 
sixth 
sence 
such 
/LB) 


shift 

and 
third 

was 
: the 
1SON- 
Atlas 


_ the 
yaid, 
ided 
ses 
alsh 

age- 


ADVANTAGES 


VOLUME 103, NUMBER 3 - 





..-GET THESE 


Production J/ 
Adaptability 
Fixture Saving 
Operation Saving 
Material Saving 
Fine Finish 
Flatness / 

Close Limits 


Grinding Cast Iron Bottom Plates 


This is an excellent example of the large work that can 
be easily ground on the 36” magnetic chuck of the No. 
18 Blanchard Surface Grinder. 


Three of these 36’ cast iron bottom plates are ground 
per hour removing '/;.’’ of metal on one side, within 


005’, to make a watertight joint without gaskets. 


Whether the piece is large or small there is less setting- 


up time and greater accuracy when you “put it on the 


Blanchard”’. 


Send for your free copy of ‘“Work 
Done on the Blanchard.” This 
book shows over 100 actual jobs 
where the Blanchard Principle 
is earning profits for Blanchard 
owners. 





64 STATE STREET, CAMBRIDGE SF, 


MARCH, 1945 








No. 18 BLANCHARD SURFACE GRINDER 


Thee BLANCHARD macuHINE COMPANY 


MASS., W@ &. A. 

































































































GET HEAT 


HIGH CEILINGS 


Many buildings are hard to heat with con- 
ventional unit heaters because they have 
high ceilings. Young has the answer in 
““Vertiflow” Unit Heaters. Specially design- 
ed to overcome air stratification, “‘Verti- 
flow” Heaters, installed close to the ceiling, 
force warm air all the way to the floor, 
where it spreads out. As the warm air rises 
and reaches the ceiling, it is drawn into 
the “Vertiflow” units and is again forced 
down to floor level. Thus, this novel Young 
Heater maintains a constant circulation 
of-warm air that equalizes temperatures 
at the ceiling and the floor. This reheat- 
ing and constant circulation has proved 
an important factor in the cost of heating 
high ceilinged buildings. See the Young fea- 
tures of construction illustrated below. For 
further information write for catalog 2540. 


Y 
ri 





Rubber insuloted 
motor mounting. 


Specially designed 
motors for unit heot- 
er application. 

Patented 
*"STREAMAIRE”’ 
motor bracket. 


Insulated shield for 


Fan spider; a steel 
stamping. 


motor protection. 


Special cero- 
@ynomic fan shroud. 


Fons designed for 

moximum air de- 

livery ond quiet 
operation. 


Moter bracket sup- 
port an  integrol 
port of end tank. 


‘One piece cast 
end tonk. 

Casing insulated; of 
welded construc- 
tien, ribbed ond 
braced for strength. 


Diffuser casing. 


Heating element 
split and pitched 
for proper draining. 


Tapped holes for 
henger rods. 


Full size supply and 
return tappings. 


Fins of pure cop- 
per mechonically 
bonded to tubes. 


lerge seamiess 
tubes of special 
copper base alloy, 
teinforced with 
ferrules. 


One piece return 

header of special 

close grain cast 
iron. 





Diffuser louvers od- 
tusteble to give 
propér cir throw 
from ony height. 





Patented and Patents Applied For. 





HEAT TRANSFER 
ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators ©@ Intercoolers @ Heat 
Exchongers @ Engine Jacket Water Coolers © Unit Heaters @ Convectors © Condensers @ Evaporators 
® Air Conditioning Units @ Heating and Cooling Coils @ Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept. 125-B Racine, Wisconsin, U.S. A. 


Application Engineers in Principal Cities 
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LABOR DEVELOPMENTS (Continued) 


that the exemptions did not prevent them 
from setting up work standards in keep 
ing with industry and area practice, (Thi 
nois Commercial Telephone Company, 
RWLB-VI; San Joaquin Cotton Oil Com 
pany, RWLB-X) 


Differential Applied 


Companies who hire men to replace women, 
employees when the emergency situation 
disappears must pay men’s rates. In the 
case involved, a sex differential of 10 cents 
had been agreed upon in the light of cep 
tain considerations allowed women which 
were non-existent in the case of men em. 
ployees. Male employees who had beep 
laid off because of production cutbacks, 
were rehired to replace women employees 
with less seniority. The board directed 
that the men receive the 10-cent differ 
ential since the employer had _ initially 
recognized the difference between the 
two in his previous agreement. (Nash 
Kelvinator Corporation, RWLB-XI) 


* Sick Leave 

A regional board ordered a company to ex 
tend to the hourly paid employees the sick 
leave benefits that had theretofore been 
made available only to its monthly paid 
employees, on the ground that there was 


really no distinction between the two. 
(Globe Mills, RWLB-X) 


* Vacation Clause Ordered 


Ihe fact that a company posted a notice 
that vacations would be given in 1943 
while theretofore there had never been a 
vacation policy does not establish a vacation 
policy undisturbable by the WLB. The 
company was ordered to grant the usuai 
one-for-one and two-for-five vacation clause 
since it was held that no standardized 
vacation plan ever existed in the company. 
(Delawan Manufacturing Company, 
WLB) 


* Commission Earnings Deemed 
Part of Base Wage 


Holding commission earnings of auto- 
mobile mechanics as piece rates, a RWLB 
ordered their inclusion in the computations 
to determine the wage bracket for both 
hourly rated and commission-paid auto 
mobile mechanics. The board, basing its 
decision on this holding, stated that it has 
always been board policy to give compar- 
able pay for hourly rated and _piece-rate 
workers doing comparable work. | Pacilic 
Intermountain Express Company, RWLB- 
IX ) 


* Retroactivity as of Date of 
Resumption of Activities 


The date for a retroactive wage increase 
in a dispute case was set at the time the 
company resumed its operations after 
shutting down on War Department's or 
ders. The board declared that to comply 
with its general policy of setting retro- 
activity at the time of the original certifi 
cation would be without meaning in this 
case, since it refused to accept the dispute 
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4OW ABour rug 
SCRAMBLE Fop 
POSTWAR MarKers> 


BE SAFE — BE CERTAIN 


Vice Cee 


If the facts below make sense, check up on your wiring plans now! 


FUTURE MARKETS 


Foresighted market surveys won’t mean much if 
plant wiring and service equipment capacity don’t 
back up potential volume. ’ 

NEW DEVICES 


Do your plans anticipate the huge increase in the 
use of electricity—the power demands of new, com- 
plex electrical machines? 


COSTLY TEAR-DOWNS 


Figure the expense of possible downtime and labor 
costs for emergency wiring and equipment. 


nefits 
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OBSOLESCENCE 


What about your banker? He’ll want to be sure 
that electrical efficiency is adequate to keep your 
plant a prime commercial risk. 


POSTWAR EMPLOYMENT 


You’ll want toehelp assure places for the horde of 
returning men. Don’t let inadequate wiring cramp 
your personnel. 


Obviously unwired planning will cost a lot more 
than planned wiring. Wire Ahead! Have a talk 
with your electrical contractor, power engineer or 
utility power engineer. lai 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


CC -Pbanned Power <8 Fulwve Selig Pawee—Cire Plead ! 
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|, en that progressive plant executives and engineers will 
welcome detailed information pointing up the reasons for industry's grow- 
ing preference for Buell’s advanced design in high-efficiency dust collecting 
systems, Buell will inaugurate a series of six explanatory advertisements 
descriptive of the engineering factors largely responsible for Buell’s con- 


stantly increasing installations. 


Look for these enlightening dust recovery messages in leading industrial 
and engineering publications. They will technically detail the advantages 


of the six outstanding Buell features briefed below. 


1. The “Shave-Off” ... The patented van Tongeren principle, 
exclusive with Buell. Utilizes the ‘double eddy” current, 
establishing a highly efficient collection force. 


2. Large Diameters . .. Permit use of extra thick metal. Afford 
large dust outlets, prevent clogging. Reduce abrasion. 


3. Extra-Sturdy Construction... Rolled and welded, one piece 
construction; hoppers braced with 3" channels to withstand 
vibration. 


4. Correct Hopper Design... Plays a most important, often 
disregarded, part in dust collection efficiency. Dust disposal 
facility must be anticipated in the initial overall design. 


5. Split-Duct Manifolding...A prime factor in efficient dis- 
tribution of the dust load. Buell’s manifolding method has 
flexibility, discharging gases from any side or end. 


6. Inner Welds Ground Smooth . . . Proper finishing 
of inner welds effects operating efficiency, reduces 
erosion, ensures longer life. 


BUELL ENGINEERING COMPANY, INC. 
12 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 














The interesting Buell book— “The van Tongeren | 
System of Industrial Dust Recovery” —has been espe- 
cially prepared for operating executives and engineers. | 
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LABOR DEVELOPMENTS (continued) 


because of the impending shutdow,, 
(Atlas Powder Company, WLB) 


Increase Granted 


Despite the fact that hotel barbers’ eam. 
ings were the highest in the area for com. 
parable work, an increase of 10 percent ip 
their commission rate was ordered in ap 
effort to bring it up to the level of the 
standard minimum rate of the area, ( 
flower Hotel Barber Shop, RWLB-III) 


* Increase Ordered 


The contention that a large increase to fire. 
men would result in serious intraplant in. 
equities was held not to be of sufficient 
grounds to prevent the board from order. 
ing a raise in the firemen’s rate from 67.5 
to 90 cents an hour in order to bring it up 
to the 90-cent rate established for licensed 
firemen by the RWLB. (Wood Mosaic 
Company, Inc., WLB) 

A company which did not suffer a labor 
shortage was ordered to raise its rates up 
to the level of temporary wage brackets 
higher than regular rates, established to 
alleviate the emergency labor situation in 
the industry. The rates of the company 
were not below the going wage rates. (Bar. 
clay Compress Company, RWLB-VIIT) 

Despite the contention that an increase 
in the rates of the box department of a 
company engaged in the manufacture of 
glass and corrugated paper boxes would 
result in intraplant inequities, a RWLB 
directed the raise in order to bring the 
rates up to the level of the minimum 
going rates established for the paper con- 
version industry. Although the production 
of the paper boxes was merely a sideline, 
the board held the company to be en- 
gaged in two distinct industries and, there- 
fore, to pay the going wage rates for each 
industry, respectively. (Owens-Illinois 
Glass Company, RWLB-X) 

On the basis of eliminating a gross in- 
equity betweeh the take-home weekly 
earnings of insurance agents of one com- 
pany and the earnings of other agents in 
the area, a RWLB ordered a 15 percent 
increase in the former’s basic salary guar- 
antee. This order was enforced despite 
the National Board’s policy of not apply- 
ing the 15 percent rule to commission 
earnings. (Baltimore Life Insurance Com- 
pany, RWLB-IIT) 


* Compelling the Payment of 
Approved Increases 


While approved voluntary wage increases 
are not mandatory upon the employer, the 
latter may not grant a part of the total 
number of approved increases. Granting 
only a part of the increases was held, in 
one case, a violation of wage stabilization 
policies, and the employer was ordered .0 
grant the increase retroactive to its original 
approval. On the other hand, where in- 
creases are ordered in dispute cases, the 
employer must enforce such increases, and 
failure to do so may result in Presidential 
seizure. (Nye & Missen, Inc., WLB) 


* Wage Decrease Permitted 


Wage reduction was held valid for a job, 
begun pursuant to the Davis-Bacon Act 

















HANDLING +Processing +HAN DLING + Assembling +HAN DLING + Packing +HAN DLING+Storage-+HAN DLING 
HANDLING—the Common Denominator of PRODUCTION 


LET MEN DIRECT POWER—WNOT GENERATE IT! 


* 
Planned production depends largely for its success on efficient materials 
handling. A handling operation starts each job, moves it along through processing and 


assembly to storage or shipment. Every other link in the chain of performance can right- 


fully be labeled “Handling.” 

Moving materials of all sizes, shapes and weights is a continuous process today. 
Modern. mechanized Towmotor brings a real solution to hundreds of handling problems. 
Mechanical help is necessary for profitable materials handling. Get the story—send for 


the Towmotor DATA FILE today. 


= TOWMOTOR 


THE ONE-MAN-GANG 


TOWMOTOR CORPORATION *® 1238 EF. I52N0 STREET, CLEVELAND 10, 
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LABOR DEVELOPMENTS (continued) 


and continued as part of a manufacturing 
operation not subject to the Act, even 
though the job content remained yp. 
changed. The board, in refusing to reget 
the rates at the previous level, held that 
higher rates for the jobs would create 


PORCELAIN’ DG Eagunsing Compt i, Wil] om 
E N A M a 4 b 'D) j * Decrease Ordered 


Since the same pay for fewer hours is the 
equivalent of a wage increase, a regional 
board directed a reduction in weekly sal. 
aries of experienced and _ inexperienced 
grocery clerks to match the reduction from 
a 54- to a 48-hour week. (Reno & Sparks, 
Nev., Grocery Industry RWLB-X) 

A reduction in piece rates was ordered 
to reestablish an equitable relationship be- 
tween piecework earnings and hourly eam- 
ings and to eliminate gross inequities ex- 
istent in the plant between the earnin 
highly skilled workers received on an heal 
basis, and those that semi-skilled workers 
received on the incentive system. (Colt’s 
Patent Fire Arms Manufacturing Com- 
pany, WLB) 


* Board’s Jurisdiction Over Seniority 


If an employee is transferred through a 
WMC order to another job because of war 
exigencies, he is entitled to retain and 
accumulate his seniority in the old job. 
In one case, the employer contested the 
validity of such an order, claiming the 
WLB had no authority over the matter, 
that it was solely within the jurisdiction 
of the WMC. The board pointed out 
that such a dispute is a matter for collec- 
tive bargaining and, therefore, within the 
scope of the board’s authority. (Bendix 
Aviation Corporation, WLB) 


Superseniority for Veterans 
Not Guaranteed 


A RWLB refused a company’s request to 
include in its contract a provision giving 
veterans “‘superseniority” in that it guar 
anteed the veterans a job for one year 
irrespective of the position of non-veterans 
with greater seniority. The board held 
that it is its policy to uphold the applicable 
provisions of the Selective Service Act. 
(Scovill Manufacturing Company, 
Knockouts for conduit mounting. “~~ q j RWLB-) 
Ears for chain suspension. — ~~~ ” ns 
Slide-grip hangar grooves for U-type hanger straps,” » * Union Shop Provisions Continued 
pina Le pester gay: of pomes ot etna awe enten..: Union shop provisions obtained by a pred- 
sy pena cman, ) ecessor union were held binding on the 
Knockouts in end for either a pull-switch or coupling” parties despite the fact that the provisions 
for continuous runs. in the previous contract had never been 
observed and certain keymen had retained 
their jobs although they refused to jom 
the union. (Pebbleford Distillery Com- 
pany, WLB) 


* Reinstatement Prerequisite to 
Discipline 

An employer may not take disciplinary 

measures against strikers until the strikers 

have been reinstated because, as the board 

holds, discipline is an individual matter 
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EPUBLIC technolo- 
gists have studied the effects of 
continued high steam pressure 
and temperature on hose struc- 
tures. Through this research,:a 
complete line—Republic Double 
Cross, Tower, Hector, and Re- 
public Asbestos Hose—is con- 
structed and reinforced to meet 
all service conditions. Each type 








Designed 
and 
Reinforced 
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and each size is designed with 
an unusually high safety factor 
and tested for burst strength as 
well as for working pressure. 
Tell your Republic Distributor 
your requirements—flue clean- 
ing, thawing, pile driving, steam 
hammer, foundry and steam en- 
gine service, etc.—and he will 
recommend a Republic Steam 
Hose designed for that service. 


REPUBLIC RUBBER 


oew is ft 


LEE RUBBER & TIRE CORPORATION 


OHIO 


REPUBLIC INDUSTRIAL 
YOUNGSTOWN 


Getter 
“lhau Before 
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Record -Breaking Performance 
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Working indoors, and 
outdoors—at mills, yards, 
docks, warehouses, and in- 
dustrial plants everywhere 
—Ross Lift-Trucks today 
are setting new records for 
high-speed, low-cost, heavy- 
duty material handling. 
Made in five different mod- 
els, with capacities from 
150,000 to 500,000 inch- 
pounds, these tireless Lift- 
Trucks are always ready 
and able to handle the 
toughest . loading, unload- 
ing, transporting, piling and 
storing jobs — units and 
“packages” of both bulk 
and weight—with equal 
ease. Get the latest facts on 
“keeping materials moving”. 
Write for Bulletin F-35. 


The ROSS CARRIER COMPANY, Benton Harbor, Michigan 


Branches: Seattle—Portland—San Francisco—Vancouver, B. C.—New York City—Hoboken, N. J. 


LABOR DEVELOPMENTS (continued) 


which can only be determined by the pre- 
strike working conditions. The board 
added that if the employer .expected his 
contractual right to discharge employees 
to be honored, he, in turn, must cop. 
sider the employees’ right to arbitrate as 
provided for in the contract. (E. A. Labora. 
tories, WLB) 


* Appropriate Bargaining Unit 


The national board affirmed a regional 
board order fixing terms and conditions of 
employment of militarized guards despite 
a court decision to the contrary. The board 
justified the ruling on the ground that the 
court decision had no application to the 
particular case and further that, under the 
War Labor Disputes Act, WLB is bound 
to accept certification made by NLRB tec- 
ognizing named unions as the exclusive 
bargaining representative of the employees 
in a specified bargaining unit. (Jones & 
Laughlin Steel Company, WLB) 


NATIONAL LABOR 
RELATIONS BOARD 


* Closed Shop May Not Discriminate 


A closed shop was held to impose upon 
the union an obligation to offer member- 
ship to all eligible employees without dis- 
crimination. ‘The court, sustaining an 
injunction preventing the discharge of 
certain Negro employees who refused to 
join the union in a shipbuilding firm unless 
they were accorded full membership, de- 
scribed the position of a closed shop akin 
to public service business, and as such 
was subject to regulation. (Marinship 
Corporation vs. James, Calif. Sup. Ct.) 


Held Not Unfair Labor Practice 


Where there was no past history of anti- 
union activity, an employer was exonerated 
of the charge of coercion because of his 
statements that he could obtain approval 
of a wage increase from the WLB as 
readily as the union; that if the employees 
used the union they would have to pay 
dues; that employees would have to have 
an election; and that many people who 
had signed a union card would not vote for 
the union, since none of these statements 
constituted coercion. (Barber Manufactur- 
ing Company, NLRB) 


* Held Not Refusal to Bargain 


An employer may not be deemed guilty of 
a refusal to bargain where he settles in- 
dividually rather than through the bargain- 
ing agent any grievances involving questions 
of fact peculiar to the employer, and 
grievances in which the bargaining agent 
does not demand a voice after notification. 
The court, however, ruled that disputes 
involving interpretations of contracts, OF 
matters involving the employees in the 
unit but not covered in the contract, were 
to be settled through the bargaining unit. 
The concomitant operation of a check-off 
provision for the minority union as well 
as for the bargaining agent was held not to 
be unfair labor practice, if executed without 
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When you buy aluminum paint insist on getting 
Alcoa Albron pigment, made from 99+% 
pure aluminum. Purity is vital for best results. 


ALCOA ALBRON. PASTE 1S MADE UNDER PATENTS OF THE METALS DISINTEGRATING COMPANY, INC, 
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LABOR DEVELOPMENTS (Continued) 


discrimination. (Hughes Tool Company 
vs. NLRB, CCA-5) ‘ 


* Held Interference 


An employer’s utilization of two produc. 
tion workers for obtaining information cop. 
cerning union activity of their felloy. 3 
workers was held to be an unlawful inter. 
ference with employee rights. The board 
held irrelevant the employer’s contention 
that he did not initiate the plan, but that 
it was the suggestion of his employees, fo; 
whose conduct he was not responsible, 
(S. H. Camp & Company, NLRB) 
Where an employer, mistakenly cop. 
sidering employees as supervisors, pro. 
hibited union activities by them during 
non-working hours, the board found him 
guilty of “interference” with the employees’ 
rights, inasmuch as the employer did not 
withdraw his prohibition upon the board’s 
finding in a representation proceeding that 
the employees were not _ supervisors, 


(American Needlecrafts, Inc., NLRB) 











* Held Domination 


Absence of a clear and unquestionable dis. 
establishment of a company-dominated 
union was held to be sufficient ground to 
| brand a successor organization as domi 
| nated. A mere second-hand disavowal ac- 
| companied by hostile statements to out- 
| side unions were insufficient evidence of 
| disestablishment. The evidence indicated 
| that (I) the employer made only an 
| equivocal and second-hand announcement 
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regarding dissolution of plan which was 
admittedly illegal after passage of the Act, 
by failing to go through officers or super- 
visors and failing to issue written notices 




















| directly to employees as a whole; (2) the 
| employer held meetings with plan repre- 
| sentatives between date of ending of plan I 
and beginning of alleged successor associa- 
tion; (3) striking similarities existed be- ect 
tween personnel and internal structure of 
CM Bulletin 142 ill dd ib plan and successor association; (4) the W. 

— yes Cay Coens employees generally believed that the em- 
every operating feature that makes the CM ployer desired an independent, rather than St: 
Meteor Heavy Duty Electric Hoist an out- a outside union; (5) the successor asso- 

. . P . “iati ras quickly ted check-off privi- 
standing production time-saver ... cutting ws aaa Toe aed cou by go 
deep into materials handling costs. Helical the employer; and (6) expressions hostile ne 
gears, aeroplane cooling, low headroom, to outside —— ager ss OY sur 

ie a ‘ risors ees. ste ectric 
safety limit brake, simplified maintenance Coane Tae oe NLRB CCAM 
...these and other advantages are ex- , : of 
plained in terms of operating efficiency * Dispute Over Suspension os 
and service life. Various types trolleys etree nee ene op. The existence of a union contract calling - 
é i Lifting speeds from 18 to 60 . . “ne woe W 
and accessory equipment, lift and speed , for arbitration of disputes over working 
feet per minute...Low head- : “es some : ' f 3 in\ 
tables, dimensions, etc., are included . : conditions requires the arbitration 0 
’ " “ . room. Hook suspension, plain, dispute over the suspension of an ow ae : 
7 . 7 d t d i trolley. 1 i . , i + 
ne ee ee aa AO ORS fact that it is doubtlal whether thes J ™ 
Just ask for Bulletin 142. pension can be classed as “working com 
ditions.” The court held that the sus- 
pension certainly affects the work of the 
— suspended employee and the rules under 
=_ which the other employees work. (Rogers 
Diesel & Aircraft Corporation vs. UAW: 
HOIST CORPORATION C10, N. ¥. Sup. Ct) 
Affiliated with Col - i i i ji 
(Affiliated with Columbus-McKinnon Chain Corporation) © Shades Aicsnment Upheld 
GENERAL OFFICES AND FACTORIES: 130 Fremont Ave., TONAWANDA, N. Y. ae ; . 
An injunction was denied against a umion 
SALES OFFICES: New York, Chicago and Cleveland for expelling from its membership and, 
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iis ai too, once thought the California “booster” a trifle 


eccentric. But today, due to the migration of millions of people to the 
West and the war-stimulated industrial development, the 11 Western 
States have become America’s third largest market. 


Pridr to the war, the West imported the bulk of its consumer and producer 
goods from the East. But after the War, because it now has the equipment 
and know-how, the West will produce a large share of the goods con- 
sumed, locally. 


If you are an Eastern manufacturer, you will be at a disadvantage because 
of freight rates and slower delivery service. If you wish to retain your West- 
ern market or acquire a new foothold here you can do so by employing the 
facilities of Pacific Fabricating Company to make your product in the 
West. In effect, we become your Pacific Coast branch factory — without 
investment in plant, overhead, manpower or equipment. 


Send the blueprints of your product to us for quotation. Your Western 


market will reflect its importance on your future balance sheet a y as 
wo  Puaife 
=, FABRICATING’ COMPANY 


D. C. Hammond, President 


3383 EAST GAGE AVENUE 
HUNTINGTON PARK, CALIFORNIA 
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Type “CS” Co 
stant Duty Reelite 
equipped with Guide Roller Cable Outlet. 


PREVENTS 
tached ! 
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in Conductor Cables 
Serving Moving Units 


Here’s an easy way to save labor 
— now with manpower short; and 
to save money too... Appleton 
Constant Duty Reelites. 


These sturdy, precision-built, 
automatic reels take up and pay out 
electric cables to moving units. 
Kinks, tangles and breaks just don’t 
occur because the Constant Duty 
Reelite keeps cables gently taut. 
Wear is reduced... of vital impor- 
tance with cable so hard to get... 
delays are avoided ... repairs are 
fewer ... accidents are prevented. 


Constant Duty Reelites serve 
efficiently on cranes, hoists, eleva- 
tors stacking devices, machine 
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tools, electro magnets and similar 
equipment. Ball-bearings eliminate 
undue wear... provide a lifetime of 
trouble-free reeling. Highest quality 
springs are housed in dust-tight, 
grease-filled compartments. 

Fifty-page bulletin gives com- 
plete details . . . about Portable 
Reelites and Air and Fluid Reelites 
too. Send for it today. Or see 
Sweet's File, Page 2a/17. Learn how 
Appleton Reelites can help you 
maintain production. 


APPLETON ELECTRIC COMPANY 


1715 Wellington Ave. «+ Chicago 13, Illinois 
Il Branch Offices and 10 Resident Representatives 
in all Principal Markets. 


CONSTANT DUTY 





Reg. U.S. Pat. Off. 


KEEPS CONDUCTOR CABLE SAFE AND SOUND 
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LABOR DEVELOPMENTS (continued) 


therefore, employment a member who Te. 
fused to pay an assessment which was to 
be used to fight a proposed open-shop 
amendment to the state constitution. The 
use of these funds the court ruled were 
not for political purposes, but rather for 
the achievement of legislative ends. 
(De Mille vs. American Federation of 
Radio Artists, Calif. Sup. Ct.) 


* Penalty for Inciting to Strike 


Despite the fact that a company is not 
engaged in war production, the penalties 
stipulated in the War Labor Disputes Act 
for inciting a strike may be imposed upon 
the company once the plant has been 
seized by the government. The court ex. 
plained that the penal provisions of the 
Act applies to any plant, mine, or facility 
that is in the U. S. possession. (U. S. vs, 
McMenamin, USDC E. Pa.) 


* Union Penalized for Striking 


Because it engaged in a strike ‘and, thete- 
fore, violated its collective bargaining con- 
tract, a state supreme court suspended a 
union’s right to act as bargaining agent. 
Such violation of a contract was deemed 
an unfair labor practice under the state 
law. The president of the union, being 
the person who called the strike, was for- 
bidden to act as representative of the 
union for a year while the union lost its 
bargaining rights until the president was 
removed. (Public Service Employees’ 
Union, Inc. vs. Wisconsin ERB, Wis. Sup. 
Ct.) 


* Judicial Review of Consent Election 


The Pennsylvania Supreme Court held 
that it had the authority to review a con- 
sent election conducted by NLRB where 
a complaint was made that the election 
was not held according to a previously 
made agreement. ‘The agreement was 
deemed a private one, despite the facts that 
the arbitrator chosen to determine the 
issue of representation was a government 
agency, that the agreement was approved 
by an officer of the agency, and that the 
agreement was made on a form provided 
by the agency. In the course of determin- 
ing whether or not the agreement had been 
carried out properly, the court declared 
that it had the right to decide on the 
validity of the election. (Sun Ship Em- 
ployees Association, Inc. vs. Industrial 
Union of Marine & Shipbuilding Workers 
of America, Pa. Sup. Ct.) 


* Single Employer Is Appropriate 
Bargaining Unit 


In three recent decisions National Labor 
Relations Board held a single-employer 
unit to be an appropriate bargaining unit 
despite the existence of a previous em- 
ployer association which could bind its 
members in bargaining and had performed 
all negotiations for the past years. The 
board based its decision on the fact that 
the union had no power to represent the 
employees of the single firm, and the em- 
ployees had never accepted the union’s 
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THE WAR... 


YOUR ELEVATORS... 


7 e On flat-tops, battleships, and cruisers, Otis 
precision-built elevators have been and are 
today serving the United States Navy on the 
seven seas. From our experience in providing 
this equipment have come marked improve- 
ments in design, new manufacturing tech- 
niques, and a store of knowledge destined to 
provide still further improvements in Otis 
Elevators after the war. 








S. So, keep your eyes on Otis. In the days 
ahead, this company, through the continued 
use of advanced methods and new skills, 
will, as in the past, be ready to assure you 
of the last word in efficient and economical 
vertical transportation. 
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AND YOUR EYES 














2 ¢ Today, therefore, when planning the mod- 
ernization of your present equipment, give 
particular consideration to Otis Elevators. This 
company, with 244 offices throughout the 
United States, is in a position now to co- 
operate with you in the preparation of plans 
and surveys. 
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DEGREASER 


The new Circo“Chief” twin-tank degreaser packs. 
more punch, speed, production, thoroughness 
and versatility in parts cleaning than any clean- 
ing unit on the market bar none. All of this adds 
up to lower cleaning costs, higher production 
and far more satisfactory results. No instal- 
lation costs, you merely hook into electric line. 


HERE js 






















The operator has at his finger tips four different 

cleaning methods —hot vapor cleaning (auto- 

matic), spraying (automatic), soaking, or dip- 

ping, any one of which requires no more effort 
than putting basket of parts in degreaser. 
The choice of methods depends on the con- 
dition of parts, however, it will clean any and 
all types of metal separately or all at the same 
time without any harmful effects. Circo “Chief” 
is a real two-fisted bulldozer when it comes* 
to tough, dirty, greasy parts, as the clean hot 
vapor thoroughly cleans and dries them in a 
matter of three to four minutes. To spray 
parts, trip foot pedal, which operates pump 
and immediately a constant pressure stream 
of solvent sprays and cleans parts. 


Wire basket is equipped with unique handles, 
enabling operator to hook them over sides of 
tank for hot vapor cleaning, spraying, soaking, 
or dipping. 
Circo “Chief” is loaded with exclusive “built-in” 
engineering features, each highly important, 
each one demonstrative, yet it is simplicity 
personified in design and operation. 


Send for Mew Free Sulletin 
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LABOR DEVELOPMENTS (continued) 


dealings. (Lamson Bros. Company, NU 
Lillybrook Coal Company, NLRB; py 
hontas Fuel Company, NLRB 

Refusing to upset the established ne 
tice of including supervisory employes, 
the same bargaining unit as other 
ployees in the maritime and printing indi; 
tries, a circuit court of appeals uphel 
National Labor Relation Board’s finds) 
that master pilots and other licensed ge 
officers may be properly included jn J 
same unit with unlicensed deck person: 
(Jones & Laughlin Steel Corporation ,, 
NLRB, CCA-5) 


Election Denied 


A nation-wide election among mailing eq} 
ployees of publishers to prevent a fin 
union from drawing members on a sho 
by-shop basis was denied by NLRB on th 
ground that the employees of each appy 
priate unit have the right to select the 
bargaining agents, nor did it prevent they 
from choosing to be represented by ay 
bona fide labor organization they may & 
sire. (Post Printing & Publishing Cop 
pany, NLRB) 


Reinstatement Ordered 


Reinstatement was upheld for an employe 
discharged for what the supervisor believed 
was a petition to secure overtime work fy 
the employees. The court, holding suc 
activity to be “concerted activity” withir 
the protection of the Wagner Act, dé 
claimed such discharge to be as violati 
of the Act as would be a discharge fx 
union activity. (NLRB vs. Schwatt, 
CCA-5) 


* Back Pay Awarded 
Back pay was awarded to a discriminator) 
discharged employee for the periods durin 
which he made a serious attempt to secur 
another job; he could not accept a job be 
cause of rheumatism; and he passed up: 
job because of the employer's discrimin: 
tory attitude toward workers previous 
fired for union activity. Back pay wa 
also given for the difference between the 
amount the employee earned in temporary 
jobs and that which he earned im his 
former position; however, no deduction 
was made when he received a higher pa 
in the temporary job. Although the em- 
ployee finally obtained an “equivalent 
war job, the board ordered his reinstate 
ment since the new job was not for a Cot 
tinued period. 

In another case, a state court held that 
an employee need not attempt to secu 
another job or try to minimize the back 
pay due him. (Beck, Pa. LRB; Pa. LRB¥. 
Kahn’s Grill, Pa. Ct. Com. Pls.) 

Back pay was ordered from the time 
employer made an offer to reinstate 
economic strikers on condition that they 
withdraw their charges from the board t0 
the date of their reinstatement. By accom 
panying his offer of reinstatement with 
the condition, the employer changed the 
economic strike into an unfair labor strike 
(NLRB vs. St. Mary’s Sewer Pipe Com 
pany, CCA-3) 
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FOR ELECTRICAL WORK — Mystik Tape 
protects wire against wear and abra- 
sion, holds wiring in place, repairs cable, 
conduit, etc. Waterproof, long-wearing. 


TO PROTECT FINE SURFACES — Mystik 
protects plastic noses of planes during 
shipment ; likewise, can protect any fine 
surface ogecinst abrasion, dust and dirt 
during fabrication or shipment. 


TO MASK FOR ELECTROPLATING— 
Mystik is used as a mask or shield in elec- 
troplating , engraving, embossing, spray- 
ing, sandblasting. It is tough, highly 
resistent to acids. Won't mar any surface. 


sembly line... 


or fighting Fungus. 


MYSTIK Tape applies fast, holds tight, 
strips off clean. Ask your distributor how 


This carton of radar equipment is headed 
for the South Pacific. Thére one of its great- 
est enemies will be fangus—which can 
attack and ruin it. That’s why it is being 
sealed with MYSTIK Self-Stik CLOTH 
TAPE—the pressure - sensitive tape that 
is fungicide-treated! 


Every component of MYSTIK— its 
waterproof backing, its famous self-stik 
adhesive and its cloth body — now is im- 
pregnated with a powerful fungicide. 


But this important sealing operation 
only starts to tell the MYSTIK story. Pro- 
duction plants of every kind are finding 
more and more jobs for this versatile, 
rugged, tight-gripping tape. As a tool, it 
performs holding operations on the as- 
as a protector it covers 
fine- finished surfaces of materials during 
fabrication or shipment . . . as a mask it 
works in paint shop and electroplating de- 
partment... and it’s the handiest item in 
the maintenance man’s tool kit. 


it can go to work in your plant —to speed 


production and cut costs. 


FREE —Sample roll of new fun- 
gicide-treated MYSTIK 
Cloth Tape and fact-filled 
literature. Write: Mystik 
Adhesive Products, 2642 N. 
Kildare; Chicago 39. 








SELF-STIK CLOTH AND PAPER TAPES, PROTECTIVE AND MASKING MATERIALS, WATERPROOF PACKAGING MATERIALS, SELF-STIK STENCILS 
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Check These 
MODERN FEATURES 


You will find these advantages of 
Globe Industrial Elevators for plant 
or warehouse worth looking into! 


O 


Surprisingly low initial 
cost. 

No pent-house required. 
Latest safety features. 
Quiet operation. 
Simplicity assures low 
maintenance costs. 
Hydraulic or electric. 
Globe-engineered 
efficiency. 


OO OOOO 


WRITE TODAY for illustrated Bulletin 16-E, 
showing full line of modern Globe Elevators 
for every need. 


GLOBE HOIST COMPANY 
Philadelphia 18, Pa. Des Moines 6, lowa 


GLOBE 


LIFTS cud ELEVATORS 











THEY SAY AND DO 





Efficient Plant Layout 
Aids Cost Cutting 


GEORGE S. BRADY, The Douglas T. 
Sterling Company, New York, before 
a Conference of War Production and 
Future Planning 


New material, improved equipment, 
higher labor standards, and improved 
methods are the general factors 
whose intelligent application will de- 
termine a company’s position in the 
post-war world, where the company 
can afford to pay good wages and still 
sell its products at reasonable prices in 
a highly competitive market. . . . 

Proper plant layout can cut costs 
directly by saving labor and reducing 
materials in process. ‘Ihere are many 
indirect savings, such as unit overhead 
cost, savings on light, heat, and power, 
and the more intangible savings de- 
rived from less clerical work, less strain 
on supervisory administration, and 
fewer disrupting factorse that strain 
employee morale. 


Good for Every Plant 


There is no type of manufacturing 
plant that cannot be improved by at- 
tention to systematic or intelligent 
layout. Everyone has heard the argu- 
ment that the special machinery shop 
or the job shop, where the parts are 
in small lots and vary from day to day, 
cannot be systematized or laid out in 
an orderly fashion. ‘The argument is 
fallacious. About a year ago I took over 
for the government the production 
work of a heavy equipment job shop 
of some 325 employees, which was far 
behind shipping schedules. 

The managers of the plant insisted 
that it would be a waste of money 
and time to tamper with the layout. 
My argument was that the increase in 
shop morale alone would be worth 
while, because even in a job shop, 
where every machine produced is dif- 
ferent, the workers take more interest 
if they can see the product grow from 
hour to hour. We knocked out parti- 
tions, cleared assembly spaces at vari- 
ous points, routed the work by general 
classifications, arranged stockbins and 
stockpiles at convenient points, and 
there was an immediate pick-up in 
quantity and quality of work through- 
out the shop. In less than three 
months the shipments had gone up 
nearly ten times, with only a small 
increase in manpowcr. 

A manufacturing plant should be 
considered as a machine, and the prog- 
ress of all materials and parts through 
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that machine should be considered 
and planned. It is not sufficient to 
plan it once in advance. As operations 
and processes change, and as lots of 
work in process increase or decrease, 
there is need for reconsideration of the 
plant layout. A very old method of 
machine location is to move templets 
of cardboard around on a scale draw- 
ing. A more modern method, which 
gives an infinitely better visualization 
of the shop problem, is to have a scale 
doll-house model of each department 
or building with accurate three-di- 
mension scale models of each machine 
and piece of equipment. These models 
will show actual conditions with clear 
ances for the workers and the work in 
process. The models will pay for them- 
selves many times over. 


Models Not the Whole Answer 


But the scale models are not the 
answer to plant layout. They are only 
the graphic tools to work with during 
and after planning. Also needed are 
flow charts of the work in process, and, 
where many different items flow 
through the same departments, the 
charts should be made up on transpar- 
ent paper for superimposing one on 
top of the other in order to plan time 
intervals to avoid interferences at 
choke points. 

Plant layout is not a one-time job. 
It is a continuous job because changes 
are necessary not only with the change 
in kind of work going through the 
shops, but also with the lot quantities. 
Where lots are small it is often ad- 
visable to send all parts through to a 
final assembly department, but in 
quantity production with relatively un- 
skilled labor, the assembly of units or 
subassemblies and the stocking of them 
in storerooms make an entirely differ- 
ent department layout problem, with 
sometimes a great cross-flow of stand- 
ard production parts like screws and 
bolts. 

If the plant is of any size at all, it 
is best to have a plant engineer oF 
someone apart from the production 
superintendent who can visualize the 
effect on plant layout of these changes. 

I say that the final carrying out of 
this work belongs to a plant engineer 
and not to a production supervisor be- 
cause it involves many managerial fac- 
tors that a man interested only in 
production too often ignores or con 
siders secondary. Some of these are 
the proper spacing of employees for 
best working conditions and health, at- 
tention to the balancing and con 
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mn your compressor 


A drop in air pressure when it’s badly needed can 
often be attributed to belt slippage, which in turn can 
be blamed on lack of proper tension. 


With a VIM Efficiency Drive (VIM Tred Leather Belt 
on a pivoted motor base) correct tension is auto- 
matically maintained by the weight of the motor, 
permitting the belt to do its job of delivering full power 
longer and more uniformly. 


Among the proven advantages of VIM Efficiency 
Drives for compressors are lower first cost in large 
izes .. . longer belt life . . . less maintenance cost 
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... less strain on motor and compressor bearings... 
less slippage when starting . . . correct tension main- 
tained ... efficient operation with short centers and 


high pulley ratios. 


That's why the swing is under way towards flat 
leather belt drives which absorb shocks and provide 
more air, more surely and economically. Treaded 
leather belts, exclusive with Houghton, increase the 
grip, reduce the slip. Their use on a tension base 
makes a unit drive which is “tops” for efficiency. 
Write for estimate on your next drive. 


E. F. HOUGHTON & CO. 


303 West Lehigh Avenue, Philadelphia 33, Pc. 


VIM TRED 


LEATHER BELTING 











Have YOU Considered Unusual Uses 
for a Hydraulic Jack? 


for example —above is shown a 


HEIN-WERNER 


HYDRAULIC JACK 


being used to speed opening and closing 
of a filter press 























Any factory superintendent, 
master-mechanic, or millwright 
can uncover many ways a plant 
can save manpower, time and 
effort by utilizing H-W Hy- 
draulic Jacks . .. Great for lift- 
ing heavy loads, moving ma- 
chinery, pressing bushings, 
gears, pinions, etc. 

Applications are almost un- 
limited. For example—note the 
use illustrated. Here, a well 
known leader in the «dairy 
products field advantageously 
uses a 30-ton capacity H-W Hy- 
draulic Jack on a 36” Filter 
Press... Now the job of closing 
the press can be done by one 
man in less than 30 seconds, 
whereas two men required 10 to 
20 minutes with the old method 
of gear and pinion. 

The complete line of 
H-W Hydraulic Jacks in- 
cludes models of 3, 5, 8, 
12, 20, 30 and 50 tons 
capacity ... Ask your in- 
dustrial supply distribu- 
tor, or write us for details. 


HEIN-WERNER MOTOR PARTS CORP. 


WAUKESHA, WISCONSIN 
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THEY SAY AND DO (continued) 


venient location of lavatory and toi: 
facilities, proper lighting and heat, 
arrangements, power outlets, venti 
ing systems, and adequate provisig, 
for crane and trucking facilities, Som: 
of these are fixed items in the origin, 
plant construction and cannot }; 
changed without great expense. Som, 
parts, for example, may require {h, 
services of a heavy crane, but by cleye- 
planning it may be possible to keep qi 
others of the assembly parts away fron 
the crane floor until a good point o 
assembly is reached, where the min; 
mum crane floor work is needed, Like. 
wise, it is not easy to shift water an 
power lines or sewer connections, an 
these must always be taken into cop. 
sideration when shifting equipment. 
Where there is a small proportio: 
of women workers, they cannot }: 
scattered out among the men and x 
great distance from their own reg. 
rooms. In most states now labor law 
govern conditions of lighting, heating 
ventilation, safety, and sanitation, and 
it is easy for a man interested only in 
production to violate these laws. — 


Quiet Inspection Areas 


In laying out a production line, 
there will be points at which it is de. 
sirable to have 100 percent inspection 
of the work. These inspection sta 
tions should be at spots where it i 
possible to maintain an even and fairl 
constant temperature, and they should 
be preferably closed off or in separate 
rooms. They should not be located 
close to heavy equipment that pro 
duces much noise and vibration. 

Shop offices should be located at 
convenient points where the foreman 
can be within easy reach, and where : 
foreman can have a fair view of much 
of the shop without any appearance o! 
spying. If there are time study men, 
expeditors, or semi-independent men 
attached to a department they should 
have a separate place where they can 
discuss problems without always being 
under the eyes and ears of the super 
visor or foreman. . . 


Here is a check list of some of the 
important points to consider in plant 
lay-out: 


1. Provision of work flow sheet of 
all the products processed in the 
factory departments. 


2. Provision for convenient receipt 
of all raw materials. Some materials 
will go to storerooms; some will g° 
directly to manufacturing departments. 
Watch for choke points on elevators. 


3. Where supervision demands the 
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RADIOGRAPHY’S PROMISE: 
extended horizons for your prod- 
uct... higher quality. ..lower costs. 


A fact everybody knows . . . The war 
gave radiography the opportunity to 
demonstrate its ability to determine 
soundness or unsoundness of inter- 
nal structure—nondestructively. A 
fact not everybody knows . . . Radiog- 
raphy has proved itself so widely 
to those who have had experience in 
using it that its growth has been 





el 


still climbing t 


plier of all of the crankcases required. 

And so it goes. More and more 
companies are finding radiography a 
great help in meeting today’s rigid 
production schedules and high in- 
spection standards, They know that 
the higher quality and lower cost re- 
sulting from radiography will be 
reflected in increased opportunities 
tomorrow. Eastman Kodak Company, 
X-ray Division, Rochester 4, N. Y. 


men told a motor maker that a new, 
highly efficient, lightweight, easily 
machined crankcase couldn’t be cast. 
One foundryman took a chance, was 
troubled with shrinkage in the mani- 
fold exhaust. X-ray inspection of 
successive castings uncovered weak- 
nesses. Seeing what was wrong, as 
the difficulties developed, made im- 
provement possible. Today, this one 
progressive foundry is the sole sup- 


spectacular—over 1000% in three 
years and it’s still growing. 

Let’s look at some case histories. 
One manufacturer—faced with a 
probable 6-figure loss when visual in- 
spection of his product showed hair- 
line cracks in metal—called radiog- 
raphy to the rescue. Subsurface in- 








PHOTO LAYOUT Cuts Tem- 
plate-Making Time 99%: 
Reproduces working draw- 
ings directly on metal, las- 
tic, other sheet heres 

with photographic speed 
and accuracy. Repredac- 
tions can be made by con- 
tact or projection... with 


Secs 


unfailing precision... great 
savings in time. 


RECORDAK Reduces Refer- 
ence Time Two-Thirds: 
Saving dollars, time, space, 
weight, that’s Recordak’s 
contribution to industry 
. -- reducing bulky blue- 
prints, drawings, papers to 
tiny microfilm. Photograph- 
ically accurate full-size cop- 
ies can be made quickly, 
and in quantity. 





spection—penetrating “‘x-ray”’ scru- 
tiny—proved the “cracks” to be 
harmless surface “pleats” resulting 
from processing...not affecting 
structural strength. Thus, potential 
“scrap”’ went into effective use, hun- 
dreds of man-hours and machine- 
hours were salvaged. 

Again, here’s how radiography 
acted as a process “tool”: Foundry- 


FUNCTIONAL PHOTOGRAPHY 


Analyzes...Improves...Records...Reproduces 


FUNCTIONAL PHOTOGRAPHY Serves All Indus- 
try: Photo-Visuals teach and sell, faster, with 
more lasting impressions. Photomicrography re- 
cords microstructure of metal surfaces and ef- 
fects of treatments. Spectroscopy analyzes com- 
plex substances, quantitatively and qualitatively, 
in a matter of minutes. Electron Micrography re- 
veals detail beyond the limits of visible light, 








ULTRA-SPEED PHOTOGRA- 
PHY “Magnifies” Time: 
Records motion too fast for 
the eye to follow .. . per- 
mitting study and analysis 
of moving mechanical parts, 
chemical reactions, air and 
liquid flow . . . smoothing 
production difficulties .. . 
saving man-hours, machine 
time, materials. 





answers many hitherto unsolvable metallurgical 
problems. perme: gg 5 probes into sub- 
surface microstructures. X-ray Diffraction re- 
veals the “invisible” by diffraction patterns, aids 
the search for better materials, processes. Jn- 
strument Recording provides a record on film for 
analysis and study of transient phenomena, 
Stress Analysis previews product performance, 
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Gea,'=*- 





CONSERVATION... 
THROUGH PH controLt 


mall steel parts used in concrete construction work are ready 
for the junk heap after one job even though there is nothing 
wrong with them that cleaning can’t fix. 

They are heavily coated with concrete and eaten by rust. 
Dirt, scale and paint add to the difficulty of cleaning. Yet hun- 
dreds of thousands of such parts are regularly cleaned by simple 
immersion in a series of cleaning baths set up by a Kelite Service 
Engineer. 

This new process reclaims parts like the screed hooks above 
... cleans and protects against re-rusting ... makes them as 
useful as brand new parts .. . without requiring expensive equip- 
ment or skilled labor. 

This is a typical application of scientific cleaning through 
pH Control. Wherever there’s dirt, grease, grime, scale, corrosion 
or any undesirable deposit or contamination, Kelite materials 
with pH Control can solve the cleaning problem. 

Call or write for the Kelite Service Engineer who serves your 
territory with a practical knowledge of scientific cleaning through 
pH Control. 





Chart Copyrighted 1942 by Kelite Products, Inc. 909 East 60th St., Los Angeles 1, Calif. 


KELITE 


3}pHin 
8 10 

Control 
7.5 


65 








Manufacturing Plants in Los Angeles, Chicago, Perth Amboy, Houston. Branches in Principal Cities. 
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THEY SAY AND DO (continued) 


grouping of machines of a single ty 
like drill presses or milling machines 
the other departments must radiate 
out from them. Sometimes it is aq. 
visable to have separate heat-treatj 
equipment in a department to save the 
confusion arising from repeated back. 
and-forth trips of parts. 


4. Some heavy equipment yi] 
necessitate installation on a ground 
floor. Other equipment will require 
installation under a heavy crane. Some. 
times a slight change in design of the 
part will permit all operations on this 
heavy equipment to be done at one 
time and thus save moving back and 
forth. 


5. Sometimes it is economical to 
provide departmental substorerooms, 
and permit the foremen to draw or 
receive quantity lots and store them 
close to the point of use. 


6. When the first general layout is 
made of machines and equipment, 
check for window space, clearances, 
lighting, power outlets, ventilation, 
proper spacing of workers, distances to 
washrooms and drinking fountains. See 
that welding equipment and machines 
drawing heavy current are not located 
where heavy power cables must be run 
through the plant. 


7. Check floor weights with inclu- 
sion of weight of work in process and 
maximum storage. Also check all ceil- 
ing and other clearances. 


8. Check all trucking and other 
transportation considerations. Provide 
ample aisles. Suggest conveyors and 
chutes where they are economical. 
Adequate pavements or covered walks 
should be provided between buildings 
where there is back and forth trucking. 


9. Departments requiring _ live 
steam or compressed air must be 
located conveniently to the sources of 
these services, or separate provision 
made. 


10. Toolcribs are preferably placed 
in each department, but by clever 
arrangement they can sometimes be 
made to serve several departments, 
with consequent saving in manpowe! 
and inventory of tools. 


11. Noise is one of the most aggt@ 
vating interferences. See that heavy 
drop hammers, saws, grinders, and 
other noisy equipment are away from 
the majority of the workers. Protec 
tion should be provided against the 
flashing of welding equipment. 

12. In considering all these points 
provide a certain flexibility in each de 


partment and on the over-all, so that 
changes can be made to provide fot 
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The high but often unsuspected costs of over-tensioned or 
under-tensioned belts can be eliminated. With the Flat 
Leather Automatic Tension drive, there is no need to over- 
siress tension to make sure of handling peak loads. . . 
no need for frequent maintenance to correct slippage due to 
under-stressed tension. 

It is the action of the pivoted base that keeps the drive 
delivering — not the initial tension on the belt. Tension is al- 
ways right, automatically. When the load is heavy, the pivoted 
base tightens the belt. When the load is light, the pivoted base 
relaxes the belt. Belt and bearings work hard only when the 
load is heavy. 

There is no pulley realignment problem. If the base ever has 
to be adjusted, it can be done while the motor is running, and 
alignment is not critical. 


Save maintenance ...on belts, on bearings. Let the pivoted 
base do your worrying for you. Install the Flat Leather 
Automatic Tension drive—with “Research” Leather Belting. 


w 


val 





AND THERE’S 
ONLY ONE BELT 
FOR THAT DRIVE 


Graton & Knight’s “Research” Belt has the ideal qualities for 
service with pivoted bases: 
Highest coefficient of friction and flexibility so that it 
hugs the small pulley with minimum slip, thus reducing 
tension needed. 


Least stretch, guaranteeing long, uninterrupted per- 
formance. 


A “Research” Belt on Flat Leather Automatic.Tension drive 
will outlast a rubber V-belt on a corresponding drive by.2 to 
1! Write Graton & Knight Company, 330 Franklin St., 
Worcester 4, Mass., for new, free Belting Manual. 


from Graton & Knight's complete line . . . manufactured under one control from green hide to finished 
product. Branches and distributors everywhere. Look under “Graton & Knight” in “Belting” section of 
Classified Telephone Directory or THOMAS’ REGISTER, 
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THEY SAY AND DO (Continued) 


changes in type of work or quantity of 
lots. ; 


13. When the whole layout is com. 
pleted, lay out a regular, continuous 
and scheduled system for the deliy 
and pick-up of mail to and from eg 
department, so that each foreman wil] 
feel that he is effectively linked into 
the whole system. This centralized 
mail system should take care of s 
delivery on regular routes so that de. 
partmental messengers are unnecessary, 


Standards Outlined 
for Layout Models 


Suggested standards for three-dimen- 
sional plant layout models were pre- 
sented, at the request of the execu- 
tive committee of the materials han- 
dling division of the American Soci 
of Mechanical Engineers, at the Metro- 
politan Section Meeting of the Society 
by R. W. Malick, headquarters manu- 
facturing engineering department, 
Westinghouse Electric & Manufactur 
ing Company, East Pittsburgh. 

Based on studies and practical appli- 
cations at Westinghouse, and discus- 
sions, experiences, and practices of 
others, the principal points for which 
standards should be established and 
followed to allow for uniformity of 
practice among engineers, to ee 
the commercial production models, 
and to accelerate the broader applica- 
tion of three-dimensional planning, 
were outlined as follows: 


1. Scale. The recommended scale 
for plant layout engineering models is 
one-quarter inch to one foot of actual 
size of the object represented. This will 
apply to all dimensions. 


2. Detail. The amount of detail to 
be designed into the model shall be 
governed by its utilitarian value. Suff- 
cient detail as to form, shape, con- 
tours, special design features, etc, 
should appear to make the model 
readily distinguishable as represents 
tive of the actual equipment. Unless 
no other means of assimilation are pos 
sible, no moving parts should be de 
signed into the model. All points of 
control should be clearly indicated. 
Hazard areas should be clearly ind 
cated. All moving parts should b 
shown in midpoint or neutral post 
tions. Control or operating points 
should be in normal or neutral post 
tions. Models should in no way 
distorted from actual appearance of 
the equipment represented. 


3. Finishes. All models prepared 
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ANGLE BRACKET AND 


If your product requires brackets for assembly, why 
not use brackets with self-locking nuts built right in 
them? Why fumble around with separate lock washers 
and threaded nuts and use a wrench besides to keep 
them from turning? Why handle 9 parts (bracket, 
2 screws, 2 lock washers, 2 nuts, screw driver, 
and wrench), when 4 parts will do a better job? 
(SPEED NUT, 2 screws, and screw driver.) Think of 
the savings in manhours and material this could mean 
in your plant! 

These SPEED NUTS lock with a firm spring tension 


ASSEMBLY 


SPEED NUT COMBINED 


that permanently prevents vibration loosening. They 
reduce weight, speed up assembly, and strengthen 
the structure. And since they are produced on high 
speed automatic machines, these self-locking brackets 
are not expensive. 

Hundreds of manufacturers have improved both their 
products and assembly 
methods by changing 
over to Tinnerman 
angle brackets. Write 
for samples. 


TINNERMAN PRODUCTS, INC. 
2096 Fulton Road, Cleveland 13, Ohio 


in Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
in England: Simmonds Aerocessories, Lid., London 


THE BASIC PRINCIPLE 


of Spring-Tension Lock is 
Embodied in all Speed Nut Designs 


PATENTED * Trade Mork Regs U.S, Pat, Off, 


FASTEST THING FASTENINGS 
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Se ‘| The Magnus All-Purpose Port- 
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ae | able Cleaning Machine is based 




































on a unique method of agitation 


in which the work is repeatedly 





: raised and lowered in the clean- 
A ing solution, providing an ener- 
getic swishing action which in- 
sures better cleaning and greatly 


speeds the cleaning process. 


Used with Any Cleaner — alkaline, 
petroleum spirits, chlorinated sol- 


vents or emulsifiable solvent. 


Used on Any Metal—for you can 
use the cleaner that is safe as well 
as applicable to the metals being 


cleaned. 


Used on Any Sized Object —since 
the range of machine sizes avail- 
able insures a unit to meet your 


particular needs. 


Bulletin 3600 Used for Any Set-up—for preciean- 


Tells the Complete Story | ing, agitation-soak and/or spray- 
ing and combined processes for 


washing and rinsing. 















MAGNUS CHEMICAL CO.220 south avenue, GARWO00.N.J 
Cleaners -Methods-Machines 
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THEY SAY AND DO (continued) 


for distribution commercially shal] be 
finished with material and in coloys 
duplicating as nearly as practical the 
finishes most frequently used in the 
object represented. Where there is q 
ane of finishes normally used, 
models can be finished correspond- 
ingly. 

In the case of machine tools, the 
manufacturer’s standard should be fol. 
lowed as far as practical, or the tee. 
ommendations of Machine Tool Build. 
ers Association followed. 

In the case of equipment having 
machined surfaces, these can be in- 
dicated with aluminum paint. 

Control points can be indicated by 
application of light buff paint as ree. 
ommended for two-tone painting of 
equipment for better visibility and 
safety. 

Where models are made and/or 
used exclusively by one company or 
client, his particular practice should be 
followed. 


4. Allowances and clearances. With 
each three-dimensional model shall be 
furnished a two-dimensional templet 
showing all clearances required under 
extreme operating and service condi- 
tions of the machine proper. The 
templet shall not show requirements 
of operator, materials, auxiliaries not 
fixed to the machine, or other condi- 
tions not required in the basic ma- 
chine or equipment. The templet 
shall be imprinted with all pertinent 
information required by the planning 
engincer and shall include or provide 
for at least the following—name or de- 
scription, model number, type, size, 
owner’s identification number, maxi- 
mum clearance dimensions (length, 
width, height), center lines, and 
weight. Where the templet is too 
small to contain all the above infor- 
mation, the name and model number 
only shall be provided. Where possi- 
ble, data on overhead or underground 
requirements should be shown. 


5. Materials and _ construction. 
Models shall be made of any suitable 
material that will permit normal han- 
dling without distortion or damage to 
finish. It should resist fracture 0 
spalling when coming in contact with 
other models or materials in general. 
It should resist breakage or distortion 
when dropped from a height of two 
feet onto a solid hard surface. Models 
should have sufficient weight and bal- 
ance to remain in position when nor 
mally arranged and subject to slight 
jarring or vibrations. The base of the 
model should be so designed to permit 
it to remain in a position once placed 
or be fitted with pins to permit fas 
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“u 
Were tested every foot of the sprinkler system. Gone over 
the whole roof, too, and it’s tight as a drum,” the maintenance 


engineer said. 







The plant manager glowered. “The main point,” he said, ‘“‘is 
what’s to be done. Obviously, water is coming in. Obviously, 

humidity controls are useless in this room, and worst of 
all, production is now off to the point where we are 


losing time and money as fast as the clock can tick.” 


Right then, maintenance called the Barrett Approved 
Roofer, and that turned out to be the most prefi- 
table move of the day. In almost no time he 


was on the job, had made his inspection, given 4, 
ce < ’ 9 ’? 
his report and suggested the remedy. Ever hear of a ‘spalled’ wall? 


he asked. 







‘“‘A what wall?’’ 


‘“‘Spalled,’”’ he repeated, “‘chipped, 
broken, fragmented ...The rain last 
night simply worked its way 
through a spalled sec- 

tion of the parapet.” 


Time and again, “roof 
failure’’ can be traced to 
remote, unsuspected causes— 

defective flashings, damaged masonry, 
clogged drains— while the roof itself is in first 
class condition. Why chance the 
troubles these hidden weaknesses can make? 
Your Barrett Approved Roofer will gladly in- 
spect your roof for you, and show you how to 


save time and money onits care and protection. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


2800 So. Sacramento Avenue Birmingham 
Chicago 23, Ill. Alabama 


‘BARRETT MATERIALS AVAILABLE FOR WARTIME ROOFING NEEDS. If you’re building a new plant or re- 
conditioning warehouses or other buildings, use dependable roofing materials and methods. 
Barrett Pitch and Felt are non-critical, and are readily available through your local Barrett 
Approved Roofer. Consult with him or with us on any roofing or waterproofing problems. 


"Iimde-mark Reg. U.S. Pat. Off. 
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Cooling Fluids with Closer 
Control of Temperature 


Niagara Aero Heat Exchanger cools 
liquids or gases to within 10° of at- 
mospheric wet bulb temperature and 
holds them to atolerance of 


Evaporative COOLING 
_ Does It 


§ 







Better 


a ssi 


Compressed Air 

After-Cooling 

Niagara Aero After Cooler cools com- 

pressed air colder to eliminate one- 

half the moisture permitted by con- 
ventional methods and 


2°F. with the NIAGARA  ‘icthian sae controls jacket water tem- 
“Balanced Wet Bulb” con- "BALANCED perature. Saves cooling 
trol. WET 5 iB” water cost. 

ET BULB 
Holding pee’ ram Condensing 
Temperatures =a. . Refrigerant 
of Quenching Baths CONTROL Gases 


U.S. Patent Re-issue No. 22,533 
U. S. Patents 2,166,397; 
2,296,946; 

Re-issue No. 22,553 
Other Patents Pending. 


Hundreds of heat treaters 
now use Niagara Aero Heat 
Exchanger to cool and con- 
trol quenching baths, im- 
proving quality, increasing produc- 
tion, avoiding troubles, and saving 
cooling water expense. 


Niagara Duo Pass Aero 
Condenser saves power, in- 
creases compressor capac- 
ity, saves condensing water 
cost, increases plant production. Duo 
Pass prevents scale formation; assures 
full capacity always. 


OTHER USES OF NIAGARA AERO HEAT EXCHANGERS 
include chemical and industrial process liquid cooling, engine 
jacket water cooling, hydraulic fluid cooling, transformer oil 
cooling, lubricating and cutting oil cooling, water jacketted 
bearing and furnace cooling, vapor and steam condensing. 


Consult your Niagara Engineer for information on any application of 
air engineering equipment, including air conditioning for industrial 
processes, NIAGARA “No-Frost” refrigerating systems for storage 
or process, heating, cooling, drying or humidification. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


DEPT. FM-35, 6 E. 45th St. 


NEW YORK 17, N.Y. 


Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING 


HEATING @ DRYING 


RA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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THEY SAY AND DO (continued) 


tening in position. These to be Op- 
tional with the user. 

Where pins are used, the templet 
should be pierced with holes to allow 
the model to become accurately Jo. 
cated in relation to the templet and 
the entire assembly held in position op 
the board by the pins fitted to the 
model base. 





6. Identification. Models shall bear 
the name and/or trademark of the 
equipment represented. ‘The mode] 
number or size description should also 
be included if possible. Abbreviations 
or initials should be used where prac- 
tical. ‘he markings should be made in 
the most suitable place rather than 
attempt to place in the same position 
as the actual equipment. 


Foremen—Management 
or Employees? 


J. E. WALTERS, Principal, McKinsey & 
Company, New York 


Many top managements today are 
faced with the problem of foremen 
wanting to join unions and bargain 
collectively. An investigation of this 
problem was made in order to find 
what the War Labor Board, National 
Labor Relations Board, New York 
State Labor Board, and Arbitration 
Panels have set as a standard for de- 
termining whether foremen are a def- 
nite part of management or whether 
they are employees with the right to 
join the union and bargain collectively. 

From the investigation, the follow- 
ing nine questions are those upon 
which these bureaus have decided 
whether or not foremen are really 
members of management. If top 
managements can answer “yes” to 
these questions and prove their answers 
by facts, then their foremen are a 
considered part of management: 


1. Have your foremen the right 
actually to hire and fire employees? If 
they do not have the specific right, do 
they recommend the hiring and firing 
of employees, and have those recom- 
mendations in the past been actually 
followed? 


2. Have the foremen definite 
authority, control, or Say on the em- 
ployment conditions of the men under 
their supervision? Do the foremen 
make out work schedules, lay out work, 
control overtime work, decide upon 
vacations and similar matters? 


3. Does a significant differential in 
pay exist between foremen and the 
employees receiving the highest salary 






















Special Motor Application e e « Improves Machine Performance. . 
Meets Mechanical Specifications. Although standard off-the-shelf motors can 
often be used in a product, experience proves that when the electric motor is 
specially designed for a specific application, the machine operates better, more 


economically with less maintenance. 

For over 50 years Holtzer-Cabot has concentrated its facilities in the design and 
application of special motors, such as those illustrated above, to meet specific 
design and performance requirements of such products as machine tools, instru- 
ments, business machines and aircraft. And although today, military requirements 
get first call on all of Holtzer-Cabot’s motor production, our motor develop- 
ment engineers will gladly discuss your postwar fractional H.P. motor 
requirements with you. There is no obligation, of course. 


HOLTZER-CABOT 


Division of First Industrial Corporation 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 
125 AMORY STREET, BOSTON 19, MASS. e NEW YORK, N. Y. e CHICAGO, ILL. e PHILADELPHIA, PA. 
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heres otbiug tebe @ good dhiinh of wajor/” 


To A SAILOR in the sultry Pacific, under the stare and glare of a 
sun that’s hot as a gun-barrel, there’s nothing like a good drink of 
water. And he gets it, too. . . cool, pure, and refreshing .. . from 
one of the 26 Sunroc Water Coolers on his Navy battle-wagon. 


Made to exacting Government specification, Sunroc Water 
Coolers are built to take the wear and tear of war-time service all 
over the world, even to the vibrant blast and recoil of 16-inch 
rifles. Who knows more about “water” than the Navy? 


The same, staunch, heavy-duty construction assures unfailing 
dependability and long life in essential civilian installations of 
these fine dispensers of cool, refreshing water. Sunroc has led the 
way since 1936 in building water coolers for the Government, 
and for business and industry before that. 


We’d like to tell you more about these modern fountains-of- 
refreshment. Write to Dep’t FM-3 for our free booklet. Sunroc 
Refrigeration Company, Glen Riddle, Pa. 






“THERE'S NOTHING LIKE A | GOOD DRINK OF WATER” 
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THEY SAY AND DO (continued) 


in their departments? (‘The aver 
differential 1s 23 percent in base pay.) 


4. Do the foremen perform pring. 
pally (generally, over 50 percent of 
his time, 80 percent according to the 
Wage and Hour Act) supervision or 
management functions? Are the fore. 
men relieved of the work similar tg 
that performed by their employees? 


5. Do the foremen help make com. 
pany policies; and, especially, do they 
know of the company policies before 
the employces? lor cxample, do fore. 
men participate in the formulation, of 
at least the recommendation, of per- 
sonnel relations policies, particularly 
those policies that affect the foremen 
themselves? 


6. Do the foremen have any im 
fluence on, or participate in, collective 
bargaining for the company affecting 
the employees under their super 
vision? For example, do the foremen 
review the labor union contract before 
it is made, make recommendations on 
improvements, and are those recom- 
mendations followed? Do the fore 
men have authority to handle griey- 
ances under the labor union contract, 
and is that authority exercised? 


7. Do the foremen enjoy any rights 
or privileges not guaranteed to the em- 
ployees, such as greater security of 
employment, salary, longer vacations 
with pay, sick leaves? 


8. Do foremen have access to con- 
fidential records of employees and cus 
tomers that are not open to employees? 


9. Have the foremen not bargained 
collectively with top management in 
recent years or in the past? (If they 
have bargained collectively in the past, 
the boards will usually recognize this.) 


Some companies are developing defi- 
nite and full programs for making 
foremen a definite part of management 
by providing activities that will make 
it possible for a company to answer 
“ves” to these vital questions. These 
plans help make foremen a definite 
part of management, and they should 
help eliminate difficulties and, per 
haps, strikes. 


Proposed National Color 
Code for Industry 


Can one imagine the confusion that 
would prevail if traffic signals differed 
in meaning from state to state or city 
to city? To avoid the possibility of 
similar confusion in industrial plants, 











In: addition to indus- 
trial hose, Weather- 
head plants make all 
types of fittings, 
valves, hydraulic oyl- 
inders and other parts 
for these industriex 


AUTOMOTIVE 
* 
REFRIGERATION 








MARINE 
* 


FARM 
EQUIPMENT 


* 


ROAD 
MACHINERY 








Look Ahead with New uses are being found daily for the application of our 


improved industrial hose lines on machinery of all kinds. 

We a f 4 e r ‘ e a d We manufacture hose assemblies of all types to withstand 
pressures up to 10,000 P.S.I. They can be equipped with 

THE WEATHERHEAD COMPANY, CLEVELAND 8, OHIO either permanent crimped ends or with re-usable, quick- 
Plants: Cleveland, Columbia City, Iad.. Los Aageles attachable hose ends. For information or literature write 


Canada — St. Thomas, Ontario 
or phone any Weatherhead branch office. 


BRANCH OFFICES: NEW YORK ° PHILADELPHIA o BETROIT. . cuicace « ST. Louis . 16S ANGELES 
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the American Standards Association 
at the specific request of the War De. 
partment, has undertaken to work oy 
a safely color code, drafts of which are 
now being circulated for criticisms ang 
suggestions. I'he purpose of this codejs 
to unify on a national scale the colored 
markings used to serve as warnings to 
employees of certain physical dangers 
to be avoided, to mark the location of 
safety equipment, and to identify fire 
and other protective equipment. 

The ASA committee responsible for 
this job is asking for all the help it 
can get from manufacturers, who can 
be of assistance in several ways: 


1. They can study and criticize the 
draft code. 


2. They can send to the American 
Standards Association any technical in- 
formation they believe will be of value 
to the committee in its further work 
on the code. 


Fs 
| 
| 


3. They can put the final code into 
| active use in order that a body of ex 
| perience can be obtained to indicate 
the future changes that should be 
made to render it more effective. 


Copies of the draft standard, 

“Safety Color Code for Marking Phys- 

| ical Hazards” (253), may be obtained 

without charge by writing to the Amer- 

ican Standards Association, 70 East 
45th Street, New York 17. 


y Full Employment Not 
of Industry's Job Alone 


| Industry alone is not responsible for 
| providing the 50,000,000 to, 60,000, 
| 000 jobs that will be needed in the 
Illustrated, post-war economy, according to a sut- 
‘Size 2 vey recently conducted by the Amen- 
can Legion. Pointing out that too 
much emphasis has been placed on 
| industrial jobs, which will account for 
| only about 25 percent of the jobs 
| needed, Edward N. Scheiberling, nm 
tional commander, indicated that 40 
percent of the post-war goal, about 
23,000,000 jobs, must be found in the 
sales, service, and distribution fields. 
The Legion program for full em- 
fog mee in the post-war world em- 
odies the results of a survey of policies 
to be followed in more than 100 major 
industries following the war, and calls 
for full cooperation with the Commit 
tee on Economic Development and 
all other groups concerned with pte 
viding jobs. The full weight of a 
Legion’s 20,900 posts and units Wi 
FEDERAL ELECTRIC PRODUCTS COMPANY, INC. be” thishin behind the nation-wide. 
ser ctntavoss of totes Conivets, Sulit Sateael anne: Satie trae aa program to stimulate community a 
it <6 Rm a mn fo tion for maximum employment. 
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Remember them? 


We Helped to Build Every One of Them! 


t was a familiar sight during peacetime. Nowhere else in 
the world could you see its equal.... It was America on 
wheels — a nation going places in 30 million automobiles. 


And we helped to build every one of them! 


But that’s not all. Look down that stream of cars all the way 
fo the beginning . . . 


Machine fools designed by Jones & Lamson have been used 
by the automotive industry ever since the first automobile. 
They helped to make possible the mass production of inter- 
hhangeable parts which in turn has made possible millions 
of automobiles. They are now contributing to the greatest feat 
of wartimie production that the world has ever known. 


licies. § As the oldest machine tool company in America, there are no 


ae major industries and few important products, for peace or 


imit § War, to which Jones & Lamson engineering has not contributed. 
and 
pro- 


the ” 
will J 0 N E S & L A M S Oo N Manufacturer of: Universal Turret Lathes + Fay Automatic 


wide. Lathes + Automatic Double-End Milling and Centering Machines + 


MACHINE COMPANY Automatic Thread Grinders + Optical Comparators + Automatic 
Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 
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The inability of machine tools, such as grinders, jig borers, 
and lathes to hold to close toléfainces is due in many cases 
to vibration from external saprces. Vibration of a frac- 
tion of a thousandth of an inch in either the chuck or the 
cutting-tool can spoil a machine’s precision and turn the 
work into scrap. 


In one prominent war plant, vibration caused by fac- 
tory trucks passing a battery of machine tools destroyed 
the fine accuracy of the work. In another plant, work 
spoilage on a thread grinder was caused by vibration 
from a punch press located in a different part of the 
building. In both cases, Korfund steel spring Vibro- 
Isolators restored precision. 

If your machine tools are not holding to precision toler- 
ances, if may not be the fault of the machine. Call a 
Korfund engineer . . . no obligation. 


THE KORFUND COMPANY, INC. 
48-25 Thirty-second Place, Long Island City, N. Y. 


Representatives in Principal Cities 


Precision grinder mounted on Korfund Type Sl Isolators. 
Photo shows only the top plates of the. isolators. 


VIBRATION 
CONTROL 
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THE FOREMAN’S READING KIT 


American Management Association, 33 
West 42nd St., New York 18. 213 pages 
Forms. $3. 


Subtitled “The Best Management Literature 
Published by The American Management Asso. 
ciation for Foremen and Supervisors.” Eighteen 
articles on management principles is they apply 
to, and can be applied by, foremen and super. 
visors, based in some instances on speeches 
given before meetings of the American Manage. 
ment Association. Written by experts jp 
their field, chapters include “The Foreman’s 
Role in Management”; “Management _ the 
Simple Way”; “Understanding People in Work 
Relationships”; “Training in the Skill of 
Leadership”; “Consultative Supervision and 
Management”; “Foremen and Human Reb. 
tions”; “How to Improve Morale and Increase 
Production”; Helping the Worried Worker’: 
“The Foreman’s Part in Preventing Absentee. 
ism”; “Supervision of Women on Production 
Jobs”; and others. 


THE MAGIC POWDER | 
Earl J. Hadley. G. P. Putnam’s Sons, 2 West 


45th St., New York. 382 pages. Photographs, 
index. $3.50. 


Tells the story of the cement industry 
through the vehicle of the Universal Atlas 
Cement Company, translating scientific, struc 
tural, and marketing ‘achievements of cement 
and concrete into terms of men and struggles 
and aspirations. It is an example of free com- 
petitive enterprise. Book describes the origin 
of the first rotary kiln in America, the ir 
troduction of powdered coal for burning 
cement to 2700 deg. F., the making of cement 
for the Panama Canal, and shows how cement 
and concrete have entered into virtually every 
activity of engineering and architecture. 


PERSONNEL RELATIONS 


J. E. Walters, Personnel Relations Consult- 
ant, Principal, McKinsey & Co. The Ronald 
Press, 15 East 26th St., New York. 547 pages. 
Charts, forms, figures, index. $4.50. 


Endeavors to set forth both principles and 
practice in the field of personnel relations, it- 
cluding the varying phases as they are deter 
mined and influenced by workers in labor 
unions, managements, the government, labor 
management cooperation, individual employees, 
and personnel relations techniques and pro- 
cedures. In five parts: Workers as Determi- 
nants of Personnel Relations; Management of 
Personnel Relations; Personnel Relations Tech- 
niques; Governmental Cooperation With and 
Regulation of Personnel Relations; Union 
Management-Government Coopcration. 


“\ BASICS OF SUPERVISION 

H. W. Heinrich. Alfred M. Best Co., Inc, 
75 Fulton St., New York. 180 pages. Photo 
graphs, drawings, index. $3. 

Text is arranged to feature only the things 
that are directly within the responsibility of 
foremen. Major consideration is given to su 
cessful methods of supervision for production 
and safety. It is assumed that foremen already 
know a great deal about their problems, bat 
need to know how to solve them—and the test 
is slanted in that direction. In two parts 
Chapters in Part I, “Basic Instruction,” include: 
Basic Factors of Supervision; Dynamic Super 
vision; Reasons and Remedies for Unsafe and 
Improper Practices and Conditions; Methods of 
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HEEL ACTION BURNER 


INCREASES BOILER RATINGS 








Coppus-Dennis FANMIX Uses New Principle to Create 
“Flameless Fire’ and Get More Heat from Gas or Oil 


Greater heat release results from the unique Dennis principle of combining fuel with air 
in a perfect mixture to provide truly radiant heat — ‘‘flameless fire’. 

On natural gas, for example, FANMIX provides complete combustion with less than 
5% excess air in the product of combustion leaving the furnace. 

Increase ratings of equipment now operating at limit of present burners. Install FAN- 
MIX ... easily, economically . . . and get more heat. 

Coppus engineers FANMIX Burners for individual applications. Complete control 
over rate of combustion or “flame pattern” can be provided to meet the requirements of 
any installation. Coppus Engineering Corporation, 103 Park Ave., Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus “Blue Ribbon” products in SWEET’S, 
CHEMICAL ENGINEERING CATALOG, REFINERY CATALOG. 















“Pinwheel Action” Gives Perfect Proportioning New Installations — FANMIX Cuts Investment Cost 
Fuel escaping from orifices in rotating driver arms, rotates the Smaller combustion space — furnace is relieved of having 
fan, which draws in air at right angles to the path of the fuel. to serve as mixing chamber. Less stack — FANMIX creates 
The energy in the fuel under pressure is utilized to perform its own forced draft, overcoming draft loss across the burner. 
work by mechanically mixing and proportioning the fuel auto- No forced draft equipment — FANMIX draws air for com- 
matically with just the required amount of air. bustion through air-cooled walls or floors. 

This homogeneous mixing secures complete combustion. 2 Types — Straight Gas or Combination Gas-Oil 
Uniform temperature conditions exist throughout the furnace, Combination burners burn either oil or gas in entirety or in 
with complete absence of drifting “‘hot spots”. any proportion. No oil guns needed, 
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@ Fig. 16 — Bronze 
“RENEWO" GLOBE 


@ At every step in manufacture, Quality is the 


watchword at Lunkenheimer . . . @ Fig. 2125— 125-Ib. S. P. 


Bronze Gate, Double Disc, 
Quality you can see in every line of a Lunkenheimer Rising Stem 
valve .. . plus built-in quality that reveals itself in 
top performance and longer service life when 


these finer-made valves are put to work. 














Simplicity of design, correct proportions and per- 
fect balance of all parts, reduce maintenance 
costs to a very minimum. 


On every industrial front, Lunkenheimer Valves 
are proving their exceptional staying qualities. 


A Lunkenheimer Distributor is located near you, 
ready at all times to assist with your maintenance 
and operating problems. 
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FACTORY MANAGEMENT and MAINTENANCE 


Applying Remedies; Summary of Part J, In 
Part II, “Advanced Instruction,” chaptery 
are: Cause and Effect; Kinds of Unsafe or Im 
proper Mechanical or Physical Conditions. 
Kinds or Unsafe or Improper Practices of Per. 
sons; Faults of Persons; Investigation and Jp. 
quiry—Conclusion. 


BOOKLETS 


4 ELECTRIC POWER DISTRIBUTION FoR 

\ INDUSTRIAL PLANTS. The American Jp. 
stitute of Electrical Engineers, 33 West 30th 
St., New York 18. 109 pages. Photographs 
drawings, formulas, charts. $1. 


PLANNING FOR LOW-COST PRODUC 
TION. Planning for Cost Control; Reduci 
Overhead Costs; Efficient Use of Men 
Materials; Training for Cost Reduction. Pro. 
duction Series No. 156. American Manage. 
ment Association, 330 West 42nd St. New 
York 18. 36 pages. 50c. 


STRENGTHENING THE CONGRESS. 
Robert Heller. Planning Pamphlets No. 39, 
National Planning Association, 800 21st St, 
N. W., Washington 6, D. C. 41 pages. 
Graph. 25c. 


WORK SIMPLIFICATION AND SUPER. 

VISORY COST CONTROL. Work Simpli- 

fication Training; Cost Control Tools for Fore- 

men; The Foreman’s Views. Production Series 

No. 157. American Management Association, 

by West 42nd St., New York 18. 30 pages. 
c. 


(RADIANT HEATING AND COOLING. 
V\Part II, Thermal Environment and Radiant 
Heating. C. O. Mackey. College of Engineer. 
ing, Cornell University, Ithaca, N. Y. 16 pages. 
Tables. 40c. 


PRODUCTION CONTROL FOR COST 
REDUCTION. New Developments; Loading 
and Scheduling in Job Shops; A Flexible Visible 
Load Board. Production Series No. 158. 
American Management Association, 330 West 
42nd St., New York 18. 44 pages. 75c. 


SOCIAL SECURITY, PAST, PRESENT, 
FUTURE? Gerhard Hirschfield, Director, Re 
search Council for Economic Security, Chi 
cago. The American Taxpayers Association, 
Inc., Munsey Bldg., Washington 4, D. C., or 
Insurance Economics Society of America, 176 
West Adams St., Chicago. 116 pages. $1. 


WAGES AND PRODUCTION COSTS. In- 
direct Labor Costs; Methods Improvement and 
Wage Policies; Job Classification; The Union 
View. Production Series No. 159. American 
Management Association, 330 West 42nd St, 
New York 18. 50c. 


STABILIZING THE CONSTRUCTION IN- 
DUSTRY. Miles L. Colean. Planning 
Pamphlets No. 41. National Planning Associa 
tion, 800 21st St., N. W., Washington 6, D. C. 
38 pages. Charts, tables. 25c. 


EMPLOYMENT OPPORTUNITIES _IN 
CHARACTERISTIC INDUSTRIAL OCCU- 
PATIONS OF WOMEN. Elisabeth D. Ben 
ham. Bulletin of the Women’s Bureau No. 
201. United States Government Printing 
Office, Washington, D. C. 50 pages. No 
charge. 


POST-WAR EXPORTATION OF CAPITAL 
GOODS to Non-Industrialized Areas of the 
World. George H. Houston, Houston & Jolles. 
Machinery & Allied Products Institute, 221 
North LaSalle St., Chicago. 16 pages. No 
charge. 


A GUIDE TO LABOR LEGISLATION, for 
ee and Shop Stewards. Appendix to 
Bulletin No. 66. United States Department of 
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VURUUUEGE 
VUUURaTTY 


CHECKMATES tic 


“‘rush-order’’ nuisance 


for Spicer M fg. Corp. 





The Spicer Manufacturing Corpor- 
ation enjoys an amazing freedom 
from disorganized tool inventories, 
the constant need to “‘rush”’ orders, 
and attendant production delays. 


Spicer’s “‘magic secret” is a revo- 
lutionary new Kardex signal control 
idea. For the first time in stock-con- 
trol history, quantities on hand and 
number of weeks’ supply are now 
charted in automatic correlation to 
tach other, with no necessity for 
mental or manual computing. 


What this means in operating ben- 
cits is summed up by Mr. M. R. 
Clapp, Procurement Engineer at 


. 
x — of course- 
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NEW INVENTORY CONTROL 
is “self-computing” 
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Transmission X-section with tra 
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‘““GEARED FOR 
SMOOTH RUNNING“ 


Toledo's great Spicer plant 
gears vehicles for smooth service under the 
toughest conditions. Kardex helps. 
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Spicer’s great Toledo plant... 


“From the first day of operation, 
almost three years ago, the up-to- 
the-minute picture of our stock 
provided by this system, has en- 
abled us at all times to see what 
action is needed— 

“We successfully keep stocks at a 
minimum without endangering 
production operations— 


“Vendors compliment us on the 
scarcity of rush orders we send 
to them — 


“Control of our 12,000-item stock 
ts easily maintained by one clerk.” 
















All this follows when numerical 
balances are automatically expressed 
in terms of TIME. Graph-A-\Matic 
signals provide item-by-item assur- 
ance of proper ordering and follow- 
up. Permanent requisition cards are 
consolidated with this ingenious rec- 
ord, to eliminate constant writing of 
requisitions. They contribute to a 
fast, accurate, ordering routine. 


> 


WE'D LIKE TO SHOW YOU in de- 
tail how this wonder-working system 
produces these many advantages. 
Just call our nearest Branch Office. 
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SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 5, New York 
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| PROTECTION 


a 
@ ARMGUARDS 
@ APRONS 
@ OVERALLS 
@ COVERALLS 


_@ SPLIT APRON 


@ APRON WITH MIDRIFF 


Resist Absorption, Saturation and Penetration of oils, acids, solvents 
and other materials. ® West controls the weaving of the base fabric, 
insuring uniformity and continuity of supply. @ The base fabric is 
coated and recoated until completely impregnable. @ Both sides are 
treated with especially processed plastic. ® Durma-Gard was scien- 
tifically developed to give maximum protection against specific 
irritants. Treated fabric was subjected to the Scott Tensile, Tear 
Resistant and Acid and Alkali Exposure Tests. ® Made in two types 
... “A” type is Acid Resistant and “O”’ type is Oil Resistant. @ 
Durma-Gards are light in weight, and comfortable. Workers like them 
...they hamper less than garments made from heavier material. 


Among other important features, for example, the arm guards have 
a patented elastic top to permit ventilation and are adjustable to fit 
any size wrist. 


Durma-Gards are washable with soap and water. They stand 
scrubbing without impairing their effectiveness. 





Labor, Division of Labor Standards. Superin. 
tendent of Documents, U. S. Government 
Printing Office, Washington 26, D. © 
62 pages. 25c. 


EXPERIMENTS ON THE EFFECT op 
MUSIC ON FACTORY PRODUCTION. 
Willard A. Kerr, Personnel Planning and Re. 
search, Radio Corporation of America, Cam. 
den, N. J. For the American Association for 
Applied Psychology, by Stanford University 
Press, Stanford University, Calif. 40 pages, 
Tables, figures, bibliography. $1. 


ON THE 
CALENDAR 


Meetings Canceled 


MARCH 


Society for the Advancement of Manage. 
ment, Spring Conference, scheduled for March © 
16-17, Chicago. Edward A. McTague, Exech ” 
tive Director, 29 West 39 St., New York 18 


American Society of Tool Engineers, Annual 
Meeting, scheduled for March 19-23, Cleve @ 
land. Adrian L. Potter, Executive Secretary, 9 
1666 Penobscot Building, Detroit 26. . 


Safety Engineers, 16th Annual Safety Com” 
ference and Exposition, scheduled for March © 
20-22, New York. Paul F. Stricker, Executive 
Vice President, Greater New York § 
Council, Inc., 60 East 42nd St., New York 17,9 


APRIL 


Industrial Recreation Association, Annual 
Conference, scheduled for April 3-5, Detroit. 
Series of one-day conferences in key cities to be 
substituted. John W. Fulton, Executive Secre- 
tary, 1 North La Salle St., Chicago 2. 


Midwest Power Conference, Annual Meet 
ing, scheduled for April 9-10, Chicago. Stanton 
E. Winston, Conference Director, Illinois In- 
stitute of Technology, 3300 Federal St., Chi- 
cago 16. 


American Society of Mechancial Engineers, 
Spring Meeting, scheduled for April 16-18, 
Boston. Ernest Hartford, Executive Assistant 
Secretary, 29 West 39th St., New York. 


American Management Association, Packag- 
ing Conference, scheduled for April 17-20, 
New York. Henry J. Howlett, Secretary, 330 
West 42nd St., New York. 


International Lighting Exposition, scheduled 
for April 19-23, Chicago. R. W. Straud, Pub- 
licity Chairman, 222 North Bank, Chicago. 


American Foundrymen’s Association, Foum 
dry Congress, 49th Annual Meeting, scheduled 
for April 30-May 4, Detroit. R. G. McElwee, § 
Chairman of Detroit Chapter, 222 Wet] 
Adams St., Chicago 6. ‘ 


MAY 


National Association of Suggestion Systems, 
Spring Conference, scheduled for May 9-10, 9 
Detroit. H. F. Foley, Executive Secretary, 122 
South Michigan Ave., Chicago. 


American Management Association, Produc- 
tion Conference, scheduled for May 15-167) 


WEST 507 


42-16 WEST ST.» LONG ISLAND CITY 1 +N. Y.* DEPT. J Cleveland: James O. Kice, Manager, 3050S 


42nd St., New York. 
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